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ABSTRACT

present investigation aimed 1o study heterosis and nature of gene action controlling the econcenic traits of summer squash
ml.) under two locations. Themuhdmmdﬁmﬁemmmmwm@ genotypes (G) and
gmat}mx ans interaction (GxL} mugﬂﬁmﬁraﬂmdedmm:gdn response of these trodts from
{ooation so another. The reswlts indicated that the of F; lnhrids were significonty earlier and high yielding than their mid

parents. In this respect, the crowses (Py<Py), (P1*Ps) and (P3*Ps) showed the desirable heteratic estimates of -19.77%, -
11.84% and -18.85% toward earfiness for days 1o the first female flower (D1" FP), da}umﬂmﬁmmwwr(l)l’m)wﬂdaw
io the first picking (D1" P), respectively. Moreover, the cross combination (P % P) exhibited the mcdmum heterotic values of 67.51%,
24.08%, 32.13%, 16.91% and 8269%formnberofﬁmperp¢m NoFIP), fiuit length (F1 cm.), frait ciameter (FD cm,), fruit
Mg!nﬂ‘Wm)Mﬁwrﬂeldperﬂml(FY/Pky respectively. Estimates of general combiring ability effects (&) of each parents
indicoted that P, P; and P, possessed more desirable additive genes 1o improve studied traits. The results showed that the croxses
P %P3, and (P3%P, revealed desirable SCA effects for vegetative traits. While, the crosses (PxP)), (Py*Pg) and (P %Py were the
mast promising hybrids for all earliness traits, Concerming yield , the crasses (PyxPy), (Pg<Py and (P Py exhibited
ﬁuﬁmﬂd‘mﬁxmmg yield mﬂwmmhswhmmdﬂmﬂwmagnmiaq’nmaddtmgmmcm
D) were lo dmndmwafaddrm (ziA)forvegBMVemdeaﬁmmmnequfa'imfmw(lAch) In contrast, the
mnoqf'( D’% fa‘yeﬂmpmaﬂsmlauﬂmmempffornmberafﬁmtperﬂaﬂﬂaF/P). that additive
genetic variance the important role in the inheritance of these traits. Moreover, the PAxL variance were less
ﬂmﬂn!ed'oszLmesﬁraﬂvegemwwmmmmptfaMm(IAcmz) indicating that non additive action
was more influenced by locations than additive one for these traits, On the other hand, the ratio of (@ DXL/ @ AXL)? for yield
components was lower than one except for number of fruit per plant (No. F/P), revealing that additive gene action interacts by

locations more than non additive one for these traits. The values of narvow sense heritability
from 11.56% 10 38.51% for days so first male flower (D1* MF} and leaf area ( LA cm?),

sense henitability ranged from 20.93% j0 54.16%
According 1o the estimates of heterosis, nature

vegetative and egriiness traits ranged
. While, the estimates of narrow

mmber:fﬁumperphn(No.F/P)mdﬁwldupeudax(FSkD respectively.
gene action and heritability, i could be concluded that improving of squash yield

corpanenly woukl be possible through selection programs in segregated generctions wwler more environments.

INTROPUCTION

ummer squash (Cucurbita pepo L.) is one of the
Sumtimpmam vegetable crops in Egypt. Yield is

the most important character of squash cultivars
and hybrids. Thus, identification of a genotype with
high yield potential and least seasonal fluctuation over
a wide range of environ-mental is important in any
breeding program. In this direction, Eberhart and
Russell {1966) reported that an ideal genotype is that
has the highest yield over a broad range of
environments. Consequently, the effect of GxE
interaction on heterosis and combining ability provides
mup:;;am information for improving economic traits in
sq

In this respect, different heterotic effects were
obtained by J authors for economic (raits in
squash. Ghal et al (1998), El-Gendy (1999) and Abd
El-Maksoud et al (2003) found desirable heterotic
values over mid and better parents for carliness and
vegetable traits. For yield components, Kasrawi (1994)
observed high heterotic values versus mid and better
parents over two seasons. Abd El-Hadi and El-Gendy
{2004) reporied highly significant heterosis values
over mid and better parents for yield components at
each location and combined data.

The role of GCA and SCA as well as their
interactions with the environment were studied by
several authors in the inheritance of summer squash.
Korzeniewska and Niemirowicz (1993) obtained high
GCA values for vield components over two seasons,
while, significant SCA value was only noted for fruit

weight. Abd El-Hadi ef a/ (2005) noticed that the
estimates of GCA were larger than those of SCA for
carliness and vegetative (raits, reflecting the
importance of additive gene action in the expression of
these traits. Moreover, Samadia and Khandelwal
(2002) found that the estimates of GCA, SCA, GCA x
E and SCA x E were significant for earliness and yield
components, In the same rend, Abd El-Hadi and El-
Gendy (2004) and Abd Ei-Hadi et al (2004) stated that
the estimates of GCA, SCA, GCAxL and SCAxL
were important in the inheritance of earliness ,
vegetative traits and yield components, suggesting the
importance of additive and non additive gene action at
cach location and cambined data in the inheritance of
these traits.

Therefore, the main target of this research was to
study heterosis and the types of gene action controlling
the inheritance of economical traits of summer squash
under two locations.

MATERIALS AND METHODS

Six different squash varieties (Cucurbita pepo L.)
repr&eerlwdawxdexangeofvmabﬂnymﬂwuwommc
traits, were used in this study. These varicties were:
Eskandrani (P, Egypt), Giado (P; Haly), Zucchino
mezza lung bianco (P, Germany), Zucchino 544- 008
(P, hialy), White Bush Scallop (Ps, U.S.A.) and Zucchino
nano Verde di Millano (Ps, Italy).
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In the summer scason of 2003, the six parental
genolypes were crossed according o a half dialle] mating
design to produce 15 F, hybrids. In addition, the six
parental genotypes were also self pollinated to obtain
more seeds from each one.

In the summer season of 2004, seeds of the six
parents and their 15 F, hybrids were evaluated in a field
trial experiment at two Jocations. These locations were:
Sohag Faculty of Agriculture Farm, South Valley
University (L;) and Mansoura Faculty of Agriculture
Farm, Mansoura University (L).

In each experiment, 21 genotypes included six parens
and their 15 F, hyteids were grown in a randomized
replicate contains 2} plots. Each piot was one ridge 5.0 m.
long and 1.0 m. wide. Hills were spaced at 0.5 m. apart. All
agricultural practices were applied as recommended for
squash production.

Data were recorded for the following vegetative,
carliness and yield traits: vein kngth (VL cm.), number
of leaves per plant (No.L/P), leaf area (LA cm®), days to
the first female flower (D1* FF), days to the first male
fower (D1* MF), days to the first picking (D1* P),
number of frait per plant (No.F/P), fruit length (FI cm.),
fruit diameter (FD cm.), fruit shape index (FSh D), fiuit
weight (FW gm ) and fruit yield per plant (FY/P kg).

Analyses of variances were camied out scparately at
two locations. The homogeneity of experimental error
was tested for each trait at the two locations, It was found
to be pon-significant. Therefore, combined data over the
two locations were subjected to the combined analysis of
variance in order 1o test the significance of the differences
among the 21 genotypes including six parental genotypes

and their 15 F; hybrids according to Cochran and Cox
(1957).

The sum squares of genotypes and genotypes by
locations intetaction was partitioned according o
Griffing's (1956) method 2 into sources of variations due
to GCA, SCA, GCA x L and SCA » L. The variances of
GCA (o’°g) and SCA (c’s) as well as their interactions
with locations (c’gxL. and o’sxL) were obtained on the
basis of the expected mean squares for all studied straits.
Additive (6°A), non-additive (o”D), additive by locations
(ozAxL)andnonaddmvebybrahm(a’DxL)m
variances were  eslimated acconding to Matzinger and

Kct?.hnm(w%)asfonows
A = 20’

D = o5
o’AxL= 2d°gxL
oDxL=  a’sxL
Estimates of hemabilityinbroadandmrrow sense
were calcnlated according to the following equations.
W% =[(c*A+o¢’D)/ (A+*D+ oA XL +o’D
x L + a’e)] x 100
hz%-[(a’A)/(a’A+éD+o’AxL+o”DxL
+ a7 )} x 100
RESULTS AND DISCUSSION
G ic varist

Analysis of variance and mean squares (Table 1) were
squares due to locations were highly significant for all
studied traits, indicating the differentially response of these

Table 1: Analysis of variance and mean squares of the six parents and their hybrids for all studied traits

obtained over two locations.

A% DF VLicm No.L/P LA em? DI*FF DI*MF DI*P
Locations 1 82.61** 59,15%+ 166.47%* 40.84%* 33.87%% 42.40%*
Reps/L 3 24.54 15.10 38.19 12.68 10.54 20.34
Genotypes 20 1104.6%* 139.50%* 356.34%* 81.52¢* 24.43%* 87.50%*
GxL, 20 173.73%* 25.65%* 69.46** 26.65%% 9,77¢* 24.1]1**
Error 80 6.83 5.94 6.18 3.37 3.81 in

Table 1: Cont.

SV DF No.F/P Flem., ¥FDem, Fshl FWem, FY/Pkg

Locations 1 57.11%* 24 82+% 14.23%% 16.55%% 45.61%* 38.47%*

Reps/L, 4 13.66 6.14 445 532 2412 17.25

Genolypes 20 B0 31%+ 62, 34%* 46.52%% 53.76%* 368.65*%* 214.16%%

GxL 20 19 44%* 12.32%+ g g4r* 11.12%* 42 38%* 36.86**

Error 20 368 34 3.06 3.15 6.57 6.24

*sQignificant at 1% level of probability.
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traits from location to another. Mean squares of genotypes
were highly significant for afl stadied traits, refleciing the
genetic diversity among them. Moreover, highly significant
mean squares of genotypes x locations interaction (G x L)
were noticed for all studied taits, suggesting that these
genotypes scemed to be inconstant from location to
another. These results are in hanmony with those
iously obiained by Korzenicwska and Niemirowi
(1993), Samadia and Khandelwal (2002), Abd El-
Maksoud et of (2003) and Abd El-Hadi et af (2005).

Estimates of heterosis

The amounts of heterosis versus mid parents over the
two locations for all studied traits are shown in Table2.
Concerning vegetative traits, all ¥, hybrids exhibited
significant positive heterosis values except (PoxP,) and
{P3xPy) crosses in the cases of mmﬂ:croflwvesperplam
(No. 1/P) and leaf area (LA cm’). The cross combination
(PyxPs) revealed the maximum values of heterosis of
66.41%, 64.62% and 31.21% for vein length (VL cm),
number of leaves per plant (No. L/P) and leaf area (LA
cm’), respectively. Regarding to carliness traits, all F,
hybrids were significantly flowered eardier than their mid
parents except (P3xPs) and (PyxPy) for these traits. The
crosses (PsxPs), (PyxPs) and (P,xPs) showed the largest
desirable heterotic estimates of -19.77%, -11.84% and -
18.85% toward carliness for days to the first female
flower (D1" FF), days ‘o the first male flower (D1* MF)
and days 1o the first picking (D1* P), respectively.

As for yield components, highly significamt useful
heterotic values for namber of fruits per plant (No.F/P),
fruit length (F1 cm.) and fiuit yield per plant (FY/P kg)
were detected in all F, hybrids. While, 12, 7 and 11 cut of
thel5 crosses exhibited highly significant positive
heterosis values for frait diameter (FD cm.), fruit shape
index (Fsh 1) and fruit weight (FW gm.). The cross
combination (P.xPs) exhibited the maximum heterotic
values of 67.51%, 24.08%, 32.13%, 16 91% and 82.69%
for oumber of fruit per plant (No.F/P), fruit length (Fl
cm.), fruit diameter (FD cm.), fruit weight (FW gm.} and
fruit yield per plant (FY/P kg), respectively. However, the
largest estimate of heterosis for fruit shape index (8.98%)
was obtained in the cross combination (P;xPs).

In general, the results indicated that the majority of F
their mid parents, suggesting the superionity of these
hybrids and the important role of non additive gene action
in the expression of studied traits in this set of materials.
These results confirm the previous findings of Kash and
El-Diasty (1989), Abd El- Hadi (1995), Gabr (2003), Abd
Et-Hadi and El-Gendy (2004) and Abd El-Hadi er of
(2004, 2005).

Combining ability analysis

Combining ability analysis of variance of the six
varieties and their F, hybrids for studied traits over two
locations are found in Table 3. General (GCA) and
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specific (SCA) combining ability were highly significant
for all studied traits over the two locations, confirming the
important role of all types of gene action in the
expression of these trats. Significant variance of
genotype * location  interaction was pertitioned into its
components (GCAxL and SCAxL). The results showed
that GCAxL imteraction was highly significant for
earliness, vegetative traits and vield components. While,
SCA~L interaction was significant for all shadied traits
except for fruit diameter. These results indicate that the
magnitude of all types of gene action fluctuated from
location to another. Therefore, selection under more
environments would be effective for these traits. Similar
results were recorded by El-Adl ef al (1996), El-Gendy
(1999), Samadia and Khandelwal (2002) and Sadek
(2003). On the other hand Khalaf Allah et af (2001)
reported that mean squares of SCA wete more important
than those of GCA for most studied traits.

GCA effects (g)

Estimates of general combining ability effects (g) of
each parent over the two locations for all studied traits are
presented in Table 4. The results showed that P, was the
best general combiner for vegetative traits, fruit length
(FL. cm.), fruit diameter (FD cm.) fruit shape index (Fsh
1) and fruit yield per plant (FY/P kg.). While, P; and P,
were found to be the excellent gemeral combiner for
earliness traits as days to the first female flower (D1* FF),
days to the first male flower (D1* MF) and days to the
first picking (D1* P). Moreover, the same parents (P; and
P,) were considered to be good general combiners for
yield components except for fruit diameter (FD cm.) and
fruit weight (FW gm.). Whereas, the parenis Py, Ps and P
were the poorest general combiners for vegetative traits,
carliness and the majority of yield components. However,
P; was only the best general combiner for fruit diameter
(FD cm) and fruit weight (FW gm.). It could be
conchuded that P,, P; and P, possessed more desirable
additive genes and could be wtilized in a squash breeding
1o improve studied traits.

SCA effects (Sy)

Estimates of specific combining ability effects (Sy) of
each hybrid for studied traits over two locations are given
in Table 5. The results showed that the crosses (P,xPs),
which resulted from one good and one poor general
combincrs and (PyxP,) involving two poor pencral
combiners revealed desirable SCA effects for vein length
(VLun.),nnmhetoﬂeavespaplmn(No L/P} and leaf
arca (LA cm’), The crosses (PyxP,), (P;xPs) and (PxPs),
resulting from two types of cross combinations {poor x
poor) and (good * poor) general combiners, were the
most promising ybrids for all earliness traits. While, the
crosses (PyxPg), (P2xPy) and (P.xPs) revealed desirable
SCA effects only for days to first female flower (D1 FF)
and days to the first picking (D1 P).



Genetical Studies On Economical Traits Of Some ....

El-Sherbeny, GAR. efal

Table 2: Estimates of heterosis relative to mid parents for all studied traits from the combined data over two locations

Crosses Vicm No.L/P LA cw? D1 FF D1* MF DI*P
P, x P, 34.24%* 37.50%¢ 6.46%% -19.33% -6.57** -15.62%*
P, x P, 13.25%% 31.24%% 10.73%* -9.93%% -3.64%% 8.54%%
P, xP, 26.19%% 23.19%% 8.61*% -14.51%% +2.96% -11.08%¢
P, % Ps 66.41%* 64.62%* 31.21%* ~12.56%¢ -11.84%% -13.35%*
P, x Py 35.56%% 31.00%% 323 C1321%¢ -2.85% S11.72%%
P, x P, 14.08%% 18.41%% 13.16%% 112.08%% 2.75% -9.84%%
P, x P, 18.72%% 324 0.97 -15.30%* -2.90% ~12.51°¢
P; x P, 42.28%* 15.45%* 3.18 -17.63%* 8.61%% -18.85%%
P, x Py 37.15%% 29 874+ 1.26 4.34%* 4.47%% -3.509%
Py x Py 19.64%* 24.35%¢ 15.47%% 8.68%* -2.86% -6.96%%
P, x P, 2147%° 3.48° 21.90%% 19.77%% 687" -1825%¢
P, x Pg 2 84 2.19 3.35 2.31 1.28 2.60
P, x Py 42.73% 11.80%* 12.32%¢ -16.81%* 9 58%¢ -15.61**
PyxPg 20.32%* 17.74%% 3 &7* 2.26 2.65 1.56
Py x P, 28.61%* 16.49%% 16.71** -8.60%* -6.74%* 9. 73%¢
LSD 5% 363 337 345 255 270 249

1% 4.1 4.44 4.54 3.35 3.56 328
Table 2: Cont.
Crosses No.F/P Flem. FDem. Fuhl Fwgm. FY/Pkg
PyxP, 32.18%% 6.61%% 7.87% -3.32%8 2.39 30.86**
P, x P, 26.43%% 743%% 1.92 8.93%* 1.85 17.63%*
P, x P, 35.61%* 2.7 186 2.11 1.65 35.07%*
P, x P 58.56%% 2. 86% 28.74%* 30.45%* 10.41%% 71.18%*
P xPs 31.44%% T4T%% .2.85¢ 4.40%* 2.46 36.71%%
Py x Py 30.50%% §.12%+ 7.95%% 3.17¢ 3.50% 34.42%¢
P, % P, 49 68%% 9.74%% 12.61%% 2.72% 4.83%* 55.45%%
P, x B, 65.46%* 10.34%% 39 53%% -33.68%% 10.49** 79.60%*
P, x Py 33.74%% 14.45%% 13.74%* 2.66° 7.50%% 37.15%¢
Py x P, 31.50%* 843 4.18%% 6.76°* 6.18%* 35.27%*
P, x Py 63.77%% 925%* 31.33%¢ -31.47%* 10.22%% 72.43%*
Py x Pg_ 30.47%% 12.77%% 13.79%% 3.08%+ 12.63** 31.33°*
Py x Py 67.51%% 24.08%% 32.13%* -28.84%* 16.91%* 82.69%*
PexPs 24.40%* 16.94#* 14.48** 5419 14.24%* 38.28*
P, % Pg 45.64%% 15.52%% 20.63%% -30.78%% 14.55%% 64.34%*
LSD 5% 2.66 257 243 245 3.55 347
1% 3.51 3,38 3.20 3.23 4.67 4.57

* s*3ignificant at 5% and 1% levols of probability, respectively.

Concerning yield components, the crosses (PaxPg),
(PxPs) and (P4xP;) exhibited significant SCA effects
for increasing all yield traits. These crosses involved at
least one of its parents which is good general combiner
for most yield components. However, the crosses
(P\xPs) and (PxP;), which resulted from two types of
cross combinations {poor » poor) and (good x poor)
general combiners, showed significant SCA effects for
most yicld components as, number of fruit per plant
(No. F/P), fruit diameter (FD cm.), fruit weight (FW
gm.) and fruit yield per plant (FY/P kg.).

It is interesting to noticed that the best cross
combinations were obtained from (good * good), {good *
poor) and (poor x poor) general combiners. Therefore, it
is not pecessary that parents having estimates of GCA
effects would also give high estimates of SCA effects in
their respective ¢ross combinations. It could be also
observed that the promising crosses which exhibited
desirable SCA effects showed as previously mentioned
high heterosis values for studied traits, suggesting the
important role of non- additive gene action in the
inheritance of these traits.
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Table 3: Combining ability analysis of variance for all studied traits from the combined dats over twe locations

{1 sv BF | Vim Nol/P | LAcw’ | DI*FF | D1"MF | DI"P
GCA 5 7052%% 74.85%* 316.15%* | 3197 13.32*° 48.72%
SCA 15 | 255.87%* | 37.05°¢ 53.99%% 25.57%¢ 6.42%% 22.69%%
GCAxL 5 12384%% | 15.34%% 56.50%% 11.36%% 3.48%° 13.20%¢
SCAXL 15 | 35.03%* 6.29°% 12.03%% £.08%% 2.85¢ 6.20%%
Error 80 | 2.28 1.98 2.06 1.12 127 1.07

Table 3: Cont.
sV DF | Ne.FP Flem. FDem. Fshl FWgm. FY/Pkg
GCA 5 51.04%* 61.10%* 50.22%% 58.14%* 333.09%* | 20012+
SCA 15 | 18.68%% 7.35%% 4.00°% 7.55%% 52.80%¢ | 28.47%% |
GCA XL 3 9.90%% 9.08%% 768%% 3.667% 34.44%% 29.10%*
SCAXL 15 | 5.34%% 2.46° 1.81 2.06° 7.35%% 6.6
Errar 80 | 123 .15 102 1.05 2.19 2.08

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

Table 4: Estimates of general combining ability effects (gi) of each parent for all studied traits from the combined

data over two locations.
Parents VLicm No.L/P LA cm? D1 FF D1” MF DI"P
P 10.86** 4.31** 4.42%% .28 0.54 -0.44
P, -1.76%% 0.46 0.74 0.39 1.21%* 0.62
Py 0.7 0.54 1.96%* -2.47% -1.74%* 2.72%* ]
P, - 4.14% £.97 4.82%% -1,12%¢ .98+ £1.13%%
Py -3 R1%* -3.78%% -3.35%* 2.51%* 1.63%% 2.69%%
Pg 041 -0.56 -3.54%* 0.97%+ -0.66 0.98%*
) 0.49 0.45 0.46 0.34 0.36 0.33
Table 4: Cont.
Parents No.F/P Flem. FbDem Fshi FWgm. FY/Pkg.
P, 0.64 1.21%% 1.12%% 1.52%% -0.97¢ 1.34%#
P, 0.91* 0.96%* -1.24%* 1.15%* -2.16%* 0.82
Py 1.49%* 1.26%* {).89** 1.22%* -2.13%% 1.51%¢
P, 0.96%* 0.99%* -1.38%# 1.54%¢ -0.87 1.29%+
Ps -2.61%* -5.31%% 4.14** -6.58%* 7.49%* -2.79%¢
P, -1.394% 0.89** -1.754+ 1.16% -1.36%* -2.17%
SE(gi) 0.36 0.34 0.32 0.33 0.48 0.46

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

Table 5: Estimates of specific combining ability effects (Sy) of each cross for all studied traits from the combined data

over two locations. )

Crosses VLcemn Ne.L/P LA cm? D1*¥F D1* MF p1*P
P, xP, 387 3.74** (.68 -3 82 -2.04ee -4,26%*
P, xPy -1.61 3.62%* 271* .94 0.78 0.78
P, x P, 2.01 0,76 0.48 -2.67%% 0.69 -2.65%*
P x Py 16.26%* 7.08%* 11.83%* 0.9 -2.89%* -1.42
P, % Ps T.4°Te% 2.52¢ -2.21 -31.81%* 0.48 .3.91%¢
Py 2Py 2.24 2.38%* 4.63%* -1.32 0.93 -1.37
P, x P, 0.63 =257 =225 -2.78%* 0.75 -2.84%%
Py P 4.86%* 0.34 -3.12* 4. 71" -1.99+ 4 64%¢
P, x P, 8.68%* 3.906%* 0.38 0.68 -1.28 1.11
Py x P, 5.69** 3.78** 6.14** 0.63 0.51 0H.61
Py % P 0.47 -2.66%* 4,46%* -4 Q38* -2.66** 4 99%%
Py x Py -3.08%* -3.67** -2.42 2.32% 0.85 2,509
P, xPs 4.2]%* (.33 1.34 -3 88" -2.94%* 4, 24%*
Py x Py 2.88* 2.46* 0.83 2,919 1.92 2.32%e
Py x P -1.31 0.7 4.47%* -1.68 -1.55 -1.28
SE(Sy) 1.4 1.25 127 0.94 0.99 0.92

*,¢*Significant st 5% and 1% levels of probability, respectively.
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Table §5: Cont.

Crosses No.F/P Flem, FDcm. Fshl FWgm. FY/Pkg
Py x P, 1.23 1.96% 1.01 -0.96 0.63 2.52*
Py x Py 0.81 2.72%* -2.41%* 2.61** .78 -1.13
Py xP, 1.94* -2.68* 2. 529 1.92* -2.74* 2.63*
Py xPs 3.36"* -2.90% 1.85%¢ -2.60%* 4,50%¢ 3.14%*
Py x Py 2.54%» 0.87 «2.68%* 1.85* ~2.82% 2.74*
Py x P, 1.62 2.86%* .57 1.98* 0.51 2.66*
P, x P, 3. 809 2.65%* 1.86* 0.64 047 2.74*
P, x P; 3.53%% 0.56 3.36%° 331%% 342%% 3.54%%
P, x P 1,98* 2. 730+ 0.59 2.52%% 1.61 2.81*
P, = P, 0.88 1,66 1.77° 1.80° 0.79 2.55%
Py x P 3.61** 0.49 3.52% «2.48%* 1.54 3.15*
P, x P, 2.69%% 3.11°% 1.95% 211" 4.56%° 2.76%
P, x Py 3.36%* 2.00%* 3.12%* 2.76%* 6.25%* 3.4]**
PyxPy 2.74%# 3.63%* 2.42%% 2.35%s 6.29%* 3.19%*
P x Py 123 0.67 2,370 -2.62%% 5.18%* 2.80"*
SE(S1)) 0.98 0.95 0.89 0.91 1.31 1.28

* $s5ignificant at 5% and 1% levels of probability, respectively.

Nature of gene action

Estimates of all types of gene action for all shudied
traits obtained from the combined data obtained over
two locations are shown in Table 6. The results
indicated that the magnitudes of non additive genetic
variance (o°D) were larger than those of additive ones
(a*A) for vegetative and earliness traits except for leaf
area (LA cm®). This finding could be emphasized by
the ratio of (6°D/ 6°A)"” which was more than one for
all vegetative and carliness traits except for leaf area
(LA cm.?), reflecting that non additive gene action was
more pronounced in the inheritance of these fraits,
However, Abd El-Hadi ef of (2005) noticed that
additive genetic variances were imponamt than those
of non additive ones in the expression of vegetative
and earliness traits. In contrast, the ratio of (o’Df
o*A)* for yield components was less than ane except

for number of fruits per plant (No. F/P), indicating that
additive genetic variance played the important role in
the inheritance of these traits. Similar results were
obtained by EL-Gendy (1999) and Sadek (2003).
Conceming the inicractions, the magnitndes of
o’AxL variance were less than those of o’DxL ones
for all vegetative and ecarliness traits except for leaf
area (LA cm’), verifying by the mtio of (¢°DxL/
o’AxL)"? which was more than one. This finding
indicates that non additive gene action was more
influenced by locations than additive one for these
traits. On the other hand, the ratio of (o’DxL/
o’AxL)"” for yicld components was lower than one
except for number of fruits per plani (No. F/P),
suggesting that additive gene action interacis by
locations more than non additive one for these traits.

Table 6: Estimates of genetic parameters for all studied traits from the combined data over two locations.

Genetic Psrameters Viem NeL/P LA cm? DI*FF DI MF D1*P
oA 45.18 3.59 27.33 6.24 0.66 2.39
oD 100.97 15.38 20.48 8.75 1.79 8.20
o AxL 21.98 226 11.12 0.82 0.41 1.73
o Dxl, 33.65 431 9.97 6.96 1.58 522
o’e 228 1.98 2.06 1.12 1.27 1.07
(@DIA)” 2.43 428 0.75 1.40 2.71 3.43
(o’DxL, / o’ AxL)" 1.53 1.91 0.89 848 3.85 3.02
h',% 72.82 68.93 67.38 62.74 42.91 56.90
h. % 2121 13.04 38.51 26.12 11.56 12.84
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Table 6: Cont.
Genetic Parameters No.F/P Flem FDem. - Fshl FWgm. FY/Pkg
TA 348 5.89 5.02 5.86 31.65 18.65
oD 6.67 2.46 1.10 125 22.74 10.89
o AxL 1.14 1.66 1.47 1.65 6.77 5.61
o DxL 4.11 1.31 0.79 1.01 5.16 4.60
e 1.23 1.15 1.02 1.05 2.19 2.08

oD/ o’A)" 1.92 0.42 022 021 0.72 0.58

(?ExLla)’AxL)“ 3.61 0.79 0.54 0.61 0.76 0.82
h% 61.03 66.06 65.11 65.71 79.30 70.62
1, % 20.93 4723 53.40 54,16 46.20 44.59

Estimates of hevitability

Estimates of broad and narrow sense heritability for
all stndied fraits from the combined data obtained over
two locations are found in Table 6. The results showed
that the estimates of broad sense heritability (h’ %)wem
larger than those of narrow sense heritability (W, %) for
vegetative and earliness traits. The values of broad sense
beritability for vegetative and carliness traits ranged from
42.91% 10 72.82% for days to first male flower (D1* MF)
and vein length (VLcm), respectively. While, the values
of narrow sense heritability for the same traits ranged
ﬁnmllSﬁ%loBSSl%fordaystoﬁmtmaleﬂowa
(D1* MF) and leaf area ( LA cm.’), respectively. This
finding reflects the presence of considerable heterosis
values and suggested that non additive gene effects
played the major role in the inheritance of these traits.
These results were in agreement with those obtained by
Khalaf Allah et af (2001) and El-Shimi et al (2003).

With regard 0 yield components, the broad sense
heritability estimates were close to their comesponding
narrow sense heritability for most of these traits. The
results revealed that the lowest value of broad sense
heritability was 61.03% for number of fruits per plant
{No. F/P), while, the largest cstimate was 79.39% for fruit
weight (FW gm). The estimates of narrow sense
heritability ranged from 20.93% to 54.16% for number of
fruits per plant (No.F/P) and fruit shape index (Fsh 1),
respectively, These results which were verified by the
rauoof(c’*chzA)"zemuetheptedommameofaddlm
genetic variance in the inberitance of these trails except
number of fruits per plant which appeared to be
controlled by non additive gene action. Therefore,
improving of squash yield components in this set of
genelic materials could be possible through sclection
programs in segregated generations. Similar results were
obtained by Samadia and Khandelwal (2002), Sadek
(2003), Abd El-Hadi and El-Gendy (2004) and Abd El-
Hadi et al (2004).

In conclusion, according to mean squares of
genotypes * locations interaction (G x L), the studied
genotypes seemed 10 be inconstant from location to
another. It could be also observed that the promising
crosses which exhibited desirable SCA effects showed
high heterosis values for stadied maits. The estimaies of
additive » location (o’AxL) variance and non additive

x location (a’DxL) vaniancoes showed that the magnitude
of all types of gene action fiuctuated from location to
another. Thercfore, sclection program in segregated
generations would be effective under more environiments
for improvement of squash economic traits.
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