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ABSTRACT

In tais investigation six parental varieties of squash obtained form different
sources were used. These varieties were : Eskandrani (P)), Giado (P:), Zucchino
mazza lung bianco (P3), Zucchino 544-005 (P.), White bush scallop (Ps) and Zucchino
nano verda di Milano (Ps).These parental varieties were crossed among them to
obtain 15 F, hybrids through diallel crosses mating design excluding reciprocals. All
genotypes which included the six parental varieties and their 15 Fy hybrids were
evaluated. Different yield and yield component traits as well as the nature of
resistance for powdery mildew were studied. ’

The results indicated the presence of highly significance differz::ces among
genotypes. This finding was expected, where the parental varieties were obtained
from different sources. The results also revealed that no parental variety exceeded the
other parents for mean performances for all studied traits. The parent P; was the
earliest and gave the highest yield. in the same time, the Ps and Ps were the highest
for some traits.

The F, hybrid PaxPs was the earliest hybrid, while the F, hybrid P.xPg was
the latest. PsxPg was the lowest hybrid for F.Y/P. and Ng. F /P. The highest F, hybrid
was PaxP; for No. F./P. PsxP; showed the high level of resistance for powdery mildew.

Heterosis values were observed for most hybrids. The best heterosis
{Hup%values were: -19.72(P1 x Ps); -26.65(P1 x P2); -9.55(P1 x Pg); 111.43(P4 x Ps);
20.62(P4 x Ps); 76.05(P1 x Ps); 20.63(P. x Ps); 34.28(Ps x Pg) and 800.3(P, x Ps) for
DAY F.F, NoA® FFN. 1 PD, FY/Pkg. WF/Pg, NoF/. FLcm., F.Dcm. and
D.S., estimated from the mid-parents. respectively.

The results also cleared that both additive and non-additive genetic variances
including dominance could not be neglected in the inheritance of all studied traits of
squash.

INTRODUCTION

In squash and other cucurbits, heterosis was investigated aiming to
increase the preductivity. In addition, the improvement of fruits quality is
necessary. in this respect, El-Gazar (1981) and Abd El-Maksoud (1986)
cleared that heterosis values in squash were significant and/or highly
significant for fruits length, total number of fruits and total weight of fruits. In
this respect, Dogra et af, {1997} evaluated heterosis in cucumber. They
mentioned that the highest values of heterosis was noticed in the cross K 75
X Gymt (57-35%). Similarly, Abd El-Hadi et af., (2001), Sadek {2033), Abd El-
Hadi and EI-Gendi (2004) and Abd El-Hadi et al.{2005a,b) evaluated
heterosis in different F, hybrids of squash. They revealed that all studied F;
hybrids exhibited significant or highly significant values of heterosis estimated
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from the mid-parents or against the better parent for most studied traits. They
also added that the highest values of heterosis were 135.4 and 194.6% for
fruits yield per plot estimated versus the M.P. and the B.p. respectively.

Concerning the nature of gene action, Farid (1890), Ei-Adl et al.,
(1998), Abd El-Hadi et al, (2004) and Abd El-Hadi and El-Gendi {2004)
evaluated many F, hybrids of squash and other cucurbits. They cleared that
both general and specific combining abilities were important indicating the
impoitance of additive and  non-additive genetic variances including
dominance in the inheritance of all studied traits. On the other hand, Abd EI-
Hadi et al., (2001) and Sadek (2003) illustrated that the non-additive genetic
variances including dominance were the most important source of genetic
variance for all studied traits. In another study by Abd El-Hadi et al., (2005a).
They cleared that additive gene action was more important in the inheritance
of vegetative and earliness traits of squash.

The nature of resistance of powdery mildew in squash was evaluated
by many autnors. Arora et al.. (1992) claimed that the resistance of powdery
mildew in squash was conirolled by additive and dominant genes, although
the additive component being predominant. in the same time, Michelle et af.,
(1999) cleared that the varieties PX47592 and PX50592 showed high
resistance for powdery mildew. In this respect. James and Stevenson (2001)
indicated that the highest resistance for powdery mildew was observed in the
yellow crookneck sguash cullivar sunglo (PMT) and the Zucchini line HMX
0710.

MATERIALS AND METHODS

In this investigation, 15 F, hybrids of squash were obtained among
six varieties through dialle! crosses mating design excluding reciprocals.
These varieties were : Eskandrani (P,}. Giado {P,), Zucchino mezza lung
bianco {P1), Zucchino 544-005 {P.), White bush scallop (Ps) and Zucchino
nano verda di Milano {P;). The seeds of varieties were obtained from different
countries i.e., Fy from Egypt, P., P, and P from ltaly, Ps from Germany and
Ps from United States of America {U.S.A). All these parental varieties
represented a wide range of variability for all studied traits. In the summer
growing season of 2003, the parental varieties were crossed to produce 15 F,
hybrids. In addition, the six parental varieties were selfed to obtain enough
seeds. All 21 genotypes (six parental varieties and their 15 F, hybrids) were
evaluated in the growing season of 2004 in a field trial experiment. This
investigation was conducted at the experimental station, Faculty of
Agricuiture, Mansoura University, The experimental design was a randomized
complete blocks design with three replications. Each block was 21 plots. Plot
was one ridge 5.0 m. long and 1.0 m wide. The distance between hills was
0.5m apart. Cata were recorded on the following trails.

- Date of the first female flower (D.1% F.F),

- First picking date (1* P. D.),

- Number of the first female flowering node (No. 1% F.F.N),
- Fruits yield per plant (F.Y. /P. Kg),

502



J. Agric. Sci. Mansoura Univ., 31 (1), January, 2006

- Weight of fruits per plant (W .F./P.g),

- Number of fruits per plant {(No. F. /P),

- Fruit length in centimeters {(F. L. cm),

- Fruit diameter in centimeters (F. D. cm) and
- Disease severity (D. S.).

All agricuitural practices were carried out as recommended for
squash. Different analyses of variance were made to estimate different
genetic parameters. The form of the analysis of variances and the
expectations of the mean squares were made as outlined by Steel and Torrie
(1960}). The amounts of heterosis were calculated as the deviation of F,
hybrids from the mid-parents (Hyu-.%) and the better parent (Hgp.%}. The
analysis of variances of diallel crosses mating design were made according
to Geriffing (1956) method-2 mecdel-1. Genetic parameters were obtained
eccording to Singh and Chaudbhary (1985).

Under naturai condition, disease severity percertage (powdery
mildew) was recorded by counting disease plants in 10 piant from each plot.
The number of spots {disease severity} {0.S) appearing on the leaves of
diseased piants were counted. This trait was estmated according to
Sherwood and Hagedorm (1958) as follows;

D.8.1 % = (Disease class}{No. of diseased plants in that class) x 100/Total
No. of plants X3 %

0 = No. symptoms,

1 =1-10 lesion/plant,

2 =11-20 lesion/plant,

3 = 21-30 lesion/plant and

4 = More than 30 lesions/plant.

RESULTS AND DISCUSSION

Squash, (Cucurbita pepo, L) consider as one of the important
vegetable crops in Egypt. Thus, the improvement of quality and increasing
the productivity were very impertant In this respect, this investligation was
conducted as an attempt to obtain new squash hybrids. In addition, the
nature of resistance for powdery mildew disease in squash was also studied.
In this investigation, six varieties of squash were crossed among them to
obtain 15 F, hybrids through diallel crosses mating design exciuding
reciprocals. Then, the 21 genotypes which included the six parental varieties
and their 15 F, hybrids were evaluated to study the genetic behavior of some
important economical traits and disease tolerance specially for powdery
mildew.

The analyses of variance were made for all studied traits. The
obtainec results of the analysis of variances and the mean squares are
presented in Table 1.
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Table 1: The results of the analysis of variances for all studied traits.

st NoA™ [ wg | FYJ[WF/T No. T FLL ] FD.
SV, A DATEF| ey (1P G SRR | em | om | DS

Replications| 2 | 4.854 | 0057 | 7.323 | 0.019|31.39 | 4.18 | 0.034 | 0.011 | 13.349
Genctypes | 20 | 50.05* | 0.993" |52.357|0.6597|229.97|36.617|29.657|4.139"7| 775.91"

!
Error 40 3.842 0.071 ‘ 3.624 | 0.004)18.98 | 1.794 | 0.036 | 0.005 | 2.299
** significant differences at 0.05 and 0.01 levels of probability , respectively.

The results revealed that the mean squares of genotypes showed
highly significance for all studied fraits. This finding indicated the presence of
genetic variability among all the evaluated genotypes. This variability mainly
due to the different sources of the parental varieties and small values of error
mean squares. On the other hand, the mean squares of replications were
insignificant {desirable) for all studied traits. The genetic variability would be
estimated through the analysis of variance of diatlel crosses mating design.

The means of the parental varieties and their 15 F; hybrids were
calculated for all studied traits and the resuits are presented in Table 2.

The results ilustrated that no parental variety showed high
performance means for ail studied traits. 1t could be also noticed that the
parental variety P; was the earliest for date of the first female flower (D1*. F.
F} (43.7days) and first picking date (1¥ P.D.) (46.13 days) and gave the
highest fruit yield per plant (F.Y./P) (1.96 kg) and number of fruits per plant
(No. F./P) {16.9). In the same time. ihe variety P, was the best for of fruit per
plant (W.F./P) (118.2g) and fruit length (F. L.) {13.8 cm.), while the parent Py
showed the highest value for weight of fruit per plant (W.F./Pg) (123.8) and
fruit diameter (F.D.) {5.62 cm.). Concerning disease resistance, one frait was
studied: disease severity which indicate the percentage of infected plants.
The parental variety (P5) showed the highly resistance for powdery mildew
with the mean of (O: no symptoms) (resistance) for this trait. On the other
hand, the variety Ps showed highest values with the mean of 50 for disease
severity.

The results also revealed that there were no F, hybrid exceeded all
the F, hybrids for al studied traits. It could be also noticed that the earliest F,
hybrid was PsxPs;, where showed the lowest number of days to give the first
female flower (D.* F.F.),(desirable), first picking date (1¥ P. D.) and short
distance to show the first female flowering node with the mean values of 40.5
days, 42.63 days and 3.50, respectively. On the other hand, the F; hybrid
P.xPs was the latest hybrid with the mean values of 50.2, 51.7 days and 5.45
for the same traits, respectively. The results also cleared that the F, hybrid
PsxPs was the lowest hybrid for F. Y./P.kg and No. F./P kg with the means of
2.09 kg and 16.10, respectively. While the highest F, hybrid for these traits
was PxxP, with the means of 2.86 kg and 23.9, respectively. In this respect,
the F; hybrid PyxPs gave the heaviest fruit per plant (W .F_/P.g) with the mean
of 140.4g, while the F, hybrid P,xP, showed the lowest weight of fruits/plant
with the mean of 114.1 g. Concerning disease resistance, the results
indicated that the F, hybrid PsxP; showed high resistance for powdery
mildew, where showed (Q) disease severity.
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Table 2:The mean performances of the parental varieties and their 15 F, hybrids for all studied traits.

Genotypes | D.1° F.F | No.1" F.A.N] 1"P.D. [F.Y/Pkg | WF/Pg| No.F/P. | Flem | F.D.cm D.S.
P, 50 73 5.35 52.96 1.65 1182 13.53 138 3.17 9.33
P, 5260 433 55.53 1.59 108.9 15.06 1206 203 19.33
P, 43.70 3.95 46.13 1.96 112.1 16.90 13.8 3.10 10.33
P, 45 40 3.78 47 53 1.54 109.3 14.40 13.06 3.11 2933
P 57 20 412 60.53 0.91 1238 7.10 274 5.62 50
P 44.70 3.81 46.76 154 108.9 13.9 12 33 2.84 0.0
P.xP, 41.96 3.55 44.8 2.25 118.4 18.8 1376 3.09 46.33
xPs 44 .88 4.07 47.30 2.26 118.2 18.9 1453 3.16 38.0
xP, 42 .43 3.52 4513 2.32 114.8 19.16 13.46 3.00 60.0
xPs 46.73 4.45 49.03 2.49 1341 18.16 323 573 30.0
xPeg 42 63 3.78 45.10 2.34 114.2 19.6 13.73 298 42.0
P.x P, 43.20 4.11 45 60 250 115.8 213 1423 312 40.66
xP, 41.93 3.40 44 66 2.86 1141 23.9 13.73 3.20 17.33
xPs, 4453 4.061 46.86 259 1258 18.83 8.33 524 20.0
xP; 46.70 4.85 48.96 224 1151 19.06 14.2 313 200
P:x P, 42.30 4.27 44.90 243 120.2 20.26 142 3.06 50.33
xP, 40.50 350 42.63 2. 56 1279 19.70 8.86 5 80 20.33
xP 46.23 4.50 49.03 208 124.3 19.20 14 66 2.27 22.0
P, x Py 43.53 3.91 46.03 2.59 140 4 15.40 9.53 5.65 16.33
xPg 5020 5.45 5170 215 1315 1750 14 93 4.34 20.0
P.xPg 46.73 4.73 48.96 2.09 126.3 16.10 8 66 568 0.0
L.S.D.o.05 323 0.439 3.14 0.104 719 2.21 0.312 0.116 2.502
L.S.D.0.01 432 0.687 420 [0.139 960 295 0.418 0.155 3.347

*** significant differences al 8.05 and 0.01 levels of probability , respectively .
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On the other hand, the F, hybrid P.xP, showed highly sensitivity for powdery
mildew disease with the means of {50.33)} for the same trait. These resuits
indicated that the parental variety P; showed high resistance or played an
important role for the appearance of resistance for powdery mildew. This
parent could be use in breeding precgrams to cbtain resistance genotypes.

The deviation of F hybrids against their parents as heterosis values
were estimated from the mid-parents (Hyp%) and the better parent (Mg 5.%)
for all studied traits and the results are presented in Tables 3 and 4,
respectively.

The results cleared that al! F, hybrids significantly exceeded the mid
of their parents for all studied traits with few exceptions. Consequently.
significant heterosis values versus the mid-parents{Hy p%) were observed for
all studied traits with few exceptions. The best recorded heterosis values
(desirable) were -19.72% (P;xP;). -26.65% (P.xPF;), -20.06% (PsxPs),
111.43% (P.xPs); 20.82% (P,xPs), 80.47% (P.xPs); 20.83% (P.xPs); 34.28%
(PsxPy) and -325.94% (P.xPg) for DA™ F. F No. 1* FF. N; 1" P. D, F. Y/P.
kg, W.F. ¢, No, F/P.; FL. cm; F.D. cm and D.S,, respectively. It could be
also noticed that the hybrids which contained the parents P, and/or P; and Py
showed desirabie values of hetergsis versus the mid-parents. This finding
cleared the importance of general combining ability effect (g) for those
parental varieties. Similar results were cobtained by many authors among
them: Ei-Gazar (1981), Abd-El-Maksoud {1988}, Dogra et af., (1897), Abd El-
Hadi and EI-Gendy (20C4) and Abd El-Hadi et af (2005 A and B).

The results in Table 4 indicated that most F, hybrids showed
heterosis vaiues against the better parent (Hgp%) for most studied traits.
Concerning the earliness traits most F, hybrids exhibited negative (desirable)
and significant heterosis values for that traits. In the same time, most F,
hybrids exhibited significant and highly significant heterosis values for yield
traits. The values of heterosis for yield traits ranged from 16.33% (P.xPs) to
79.87% (P.xP,); 0 (PxP3) to 20.40% (P.xPs) and 11.83 (PxP3) to 58.70%
{P.xP,) for F. Y./P. kg, W. F. g. and No. F/P., respectively. It could be also
regarded that the F; hybrids P.xP., PxPs, P3xPs, PixPs and PsxPg showed
high levels of resistance for powdery mildew

The analysis of variances of diafiel crosses mating design were made
and the resuits are shown in Tabie 5. The results indicated that the mean
squares of general combining ability (GCA) and specific combining ability
(SCA) showed highly significance values for all studied traits. This finding
indicated that both GCA and SCA play an important role in the expression of
these traits.

These results were in agreement with those of Farid {1990}, E! Adl et
al. (1996), and Abd El-Hadi and EI-Gendi {2004).

The results also illustrated that the magnitudes of general combining
ability (GCA} mean squares were larger than those of the mean squares for
specific combining ability (SCA) for most yield traits (W. F./P g), (No. F./P.),
(F. L. cm) and (F. D. cm). The results also showed that the earliness traits:
DA™ F. F, N. 1™ F. F. N and 1* P. D. and disease severity were non
additively controlled.
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‘Table3: The amounts of heterosis versus the mid-parents (Hyr%) for all studied traits.

PR BT 457 3
Crosses | D1 FF E?JN 1"PD. [FY/Pkg | WF./Pg | No.F/P. | FLem [ F.D.cm DS.
PxP, -18.78** | -26.85* | -17.71**{ 38.89** 4.27** 31.51* | 2.84* 1.31° | 223.31*
XP; -4.95"* -12.47 | -4.53* | 2521* 2.65" 24.22** 5.29** 0.80 | 286.57*
XP, 11727 | -22.89™ | -10.18"| 45.45™ 0.92 37.20** 0.22 -4.46** | 210.40**
XPs -13.41** -6.02** | -13.60*| 9453 1083 | 76.05* | -0.48" | 30.38" 1.13
XPq -10.66"* | -17.47* | -955" | 46.71** 0.57 42.91** | 509" -0.83 | 800.30**
P,x P, | -1028" -0.72 -10.29**|  40.85** 480" 3329 [ 635" 3.48* [ 174.17"*
XP, -14.43" | -16.15** | -13.33"*| 82.75*" 458" §2.25* 5.53" 596 | -2877"
XPs -18.89** 9.11** -19.25**] 107.20* 8.12** 69.95** 6.11* | 22.57** | -42.30™
XPg -4.01 19.16"* | -4.27* | 4313 5.69°* 3163 | 1230 | 849" | 106.93*
Psx P, -5.05* 10.48"* | -4.12"* | 38.86" 8.58"* 29.46** 5.73** -1.45* | 153.81**
XPs -19.72** | -13.26** [-20.06** | 78.40" 844" B417** 7.13* | 33.03"" | -32.60*
XPsg 4.54* 1508 | 557** | 30.29* 12.49* | 2468 | 1221 [ 10.10™ | -325.94*
PixPs | -15.157 -1.01 ]-14817 | 111.43" | 2046 | 8047** | 20.63** | 29.44* | -58.83"*
XPs 11.43" 37.97 | 966 | 39.61% 2062 | 2387 | 17.61°* | 1227 | 36.38"
Ps x Pq -8.28*" 19.20* | -8.73** | 70.61** 11.13* | 5333 | 1493** | 34.28** | -100.00**
LSDags| 1104 0.150 1.072 0.035 | 2455 0.754 0.106 0.039 0.854
| LSD oo 1475 0.200 1.433 0.047 | 3279 1.00 0.142 0.053 1.141

KT
)

signiticant differences at 0.05 and 0.01 levels of probabifity , respectively .
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Table 4: The amounts of heterosis versus the better parent (Hg 1%) for all studie traits.

Crosses | DA° F.F_[No 1" FF.N.[ 1" P.D. [F.Y/P.kg| WF./P.g [ No.F/P. | FL.em | F.D.cm D.S.

PxP, -17.29* -18.01% -15.41* 36.36*" .17 24.83"" -1.43* -2.52 396.57:4
XP; 2.7 1151 2.54 1531 0 11,83 529" -(1.32 307.29L‘
XP; -3.54"* -5.88" -5.05%F 40.61** -2.88 33.06*" -2.46 -5.36** 543.09*
XPs -7.88*" 3.01 -7.42" 50 91 832" 34 22" -40.36 1.96"" 22154 |
APy -4,63** -0.79** -3.55"" 41.82% -3.38 4101 1 -0.51* -5.99 0]

Py x P -1.14* 4.05 -1.15* 27 5h5*" 3.30" 26.04* 3.12* 0.65* 283.61*
XP, -7.64™ -10.05** -6.04* 79.87** 4.39 58.70** 513" 2.89" -10.35"*
XPg -15.34™ 11.89* 15,61 62 89** 1.62*" 25.03** | -35.73" | -8.76*" 3.47%*
XPs 4.47 27.30" 4.70 470.88* 5.69" 26.56"" 957 (.83 0

Pz x Py -3.20 12.96" -2.67 23.98 7.23™ 19.88*" 2.90** -1.61" 387.22**
XPe -7.32*" -7.41* -7.59** 3061 3.31* 16.57"" -35.80" 320" 96.81**
XPs 579 1811 65.29* 16.33** 10.88** 13.61** 6.23"" 5.48** 0

Pax Ps -4, 12*" 3.44 -3.16% 68.18*" 13.41** 3472 | -27.08" 0.53" -44.32% |
XPg 12.30* 44 18** 10.56** 39.61"" 20.40** 2153 14.32"* 7.40** 0

Psx Py 4,54 24 .15 470" 35.71* 4.44™ 15.83"" -29.7* 1.07* 0

LS Doos 2.362 0.321 2.294 0.0786 5.250 1.614 0.228 0.085 1.827
LSD g 3.155 0.428 3.064 0101 7.01 2156 0.305 0.113 2.441
*,** significant differences at 0.05 and 0.01 levels of probability , respectively .
Table 5: The analysis of combining ability and the mean squares for all studied traits.

S.V. D.1.] DAYFF | Nod"F.F.N. | 1" P.DJF.Y./P.kd W.F./P.g | No.F/P. [F.L.om [ F.D.cm D.S.
GCA 5 45 22" 0.414* 49.31**] 0.216*| 409.2"" 38.28* 1114.02**] 14 31 672277
SCA 15 5167 - 1.187* 53.36**| 6.806** | 170.07** | 3606 |1.389* | 0.750* 810 45*
SCA/ GCA - 0.875 0.348 0924 0.267 2.4086 1.061 82.08 18.07 2.299

* = significant differences at 0,05 and 0.01 leveles of probability , respectively

‘e 39 'H 'V 'IPeH-I3 PqY
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Moreover, on the calculated ratio of GCA/SCA variances, the resuits
showed that it more than the unity in W.F /Pg, No. F./P, F.L.cm, F.D.cm and
D.S. This result clteared that the GCA variance or the additive genetic
variance was more important than of the SCA or non-additive genetic
variance including dominance in the inheritance of these fraits. The reverse
was true in the cases of D.1% F.F, No. 1¥ F.F.N, 1% P.D. and F.Y./P. kg.
Which GCA/SCA ratios were less than unity. This result indicated that SCA
variance was more important in the inheritance of these iraits. These resuits
were in common agreement with similar results obtained by Abd El-Hadi et af.
{2001) and Sadek (2003).

These findings revealed that additive genetic variances played the
important role in the inheritance of studied vyield traits, whie non-additive
genetic variances inctuding dominance controiled the inhentances of the
earliness and disezse severity trait. It could be also menticned that the
obtained values of heterosis for that traits which were obtained and
described earlier mainly due to dominance effect (earliness and disease
severity). Whereas, the values of heterosis which were obtained for.studied
yield traits mainly due to epistatic effects (add. x add.), {(add. x dom) and
(dom. x dom). Finally, the additive and non-additive gene acticn were more
important in the inheritance of all studied traits and each of them could not he
neglected.

. In general, the choice of parents to start breeding program was
very important. It could be also concluded that the possibility of producing
high vield of squash through hybridization among some promising parental
varieties to obtain heterosis. These F; hybrids could be used to select in their
segregating generations to obtain promising genotypes with great emphasis
to powdery mildew resistance.

Similar results were obtained by many authors among them: Farid
{1990), El-AdI et af, (1996), Abd El-Hadi et al., (2004) and Abd El-Hadi and
El-Gendi {2004).

General combining ability effects (g,) for the six parental varieties
were estimated for all studied traits and the results are presented in Table 6.

The results indicaied that the parental varieties P, showed desirable
positive highly significant values of g; for all studied yield traits but Py for
F.Y./P. kg, No. F./P. and F.L. cm. Mean white, the GCA effects were found to
be highly significant and positive {desirable) for P, (F.L. and No. F./P) and Py
(W.F./P.g). On the other hand, the best and desirable negative g; for
garliness traits were noticed for the parental varieties P; and P,. On the same
time P, and Ps; showed desirable negative and highiy significant values for
D.S. In general, there were no parental variety showed the highest values of
g; for all studied fraits.

The estimates of specific combining ability effects (S;) for all studied
traits were obtained and the results are showen in Table 7.

The results illustrated that negative significant vaiues (desirable) for
earliness traits in 7 and 5 F, hybrids for D.1¥ F.F. and 1* P.D_, respectively.
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Table 6: General combining ability effec_tsm(gi) of the perental varieties for all studied traits.

Parents DAY FF No.1¥ . F.N. 17 P.D F.Y./P.kg W.F/Pg [ NoF./P F.L.cm F.D.em D.S.
Py 0 061 3.089 G.071 -0.012 -0.713 -0.238 Q.841*F -0.306% 5856
T 0490 0019 0654 | 0.073 4 3387 10547 0700 0,387 00447
P -1.589" -0 124 - B7L 0,113 1 404 1.196"" 11 1 0266 0.181
4 -1.051°" -0.1ba4* -1 A54 1 -0.048 -0.268 0679 1 0925 -0.283 1 A014F
— Pe 2 1037 G012 22337 013 7 504% -2 157 444 75747 0 764"
Ps 0.286 0.196*" 0.071 -0.1097 -1.192 -0.542" 0783 -0.332" 9569
8D | 0.737 0101 0716 0520 64 0504 0072 0628 0671
_IZS,DO a1 0.986 0135 0 958 0.027 219 0.673 0097 0.038 0.763
** gignificant ditferences at 0.05 and 0.01 leveles of probabilily , respectively.
Table? Specific combining ability effects (si) for the 15 F, hybrids for all studied traits.
Hybrids D1 FF | No.i" F.F.N. F.Y./P.kg W.F./P.gq No.F./P. F.lL.cm F.D.cm DS, |
PxPs -4 243" -0.712 -4 03“ 0.042 3231 0.326 0.140 -0.040 14.5"
XPs 1.036* -0.091 0,999 0012 G.098 0285 0.419" -0 089 5.042°F
AP, -2.2357 -0.107 -1.888 0137~ -4 448 1.068 | -0.385% f_ -0.234% 23.208"
APs -1.089 0153 -1.376 0461 6623 2897 D258 G.B3GT -3 542
XPs -3.373" -0.701 -3.146" 0.308™ -4 182 2.122' 0.023 -0 205 18.792%*
F.x Ps -1.080 0.064 -1.284 0.164** 1.289 1.383° 0.260" -0.044 14,208
XB, -3.164™ | -0 G615 -2.938°" (0.593 -1.557 451 0.023 0.054 -12.958*%
T XPy F7187 ] 0.428 -4.126"" 0.480%* 2014 227 -0.015 0.234*" -7.042°
AP 0.265 0.477 0137 0130 0377 0.897 08631 0.026 3292
3% Pa -0 418 0.36 -0.176 0.119* 1,610 0./735 0002 -0.203* 18.917
xPe -5.373* -0.583 -5 83" 04137 1.114 2.997* 0.030 0 665 -7.833"
XPg 2177 0.239 2733 0. 123 6643 0.889 0.610** 0.048 4167
FPaxPs -3 477 -0.143 -3.151 0.508" 12.47™ 3.214** 0.959"" 0.540"" -15 667"
XPy 5307 1213 4679 0.082 12.80°7 0.295 1.14* 0.136*" -1.6677" |
Ps x Ps -1.314 0.330° -1.442 0.166" 237 1.135 0.234° 0619 -8 417"
" L5Dgo: 1.67 0.274 187 0.063 4 504 1.384 0.196 4.078 1.568
8D oo 2.24 G 367 263 0.085 6 020 1.850 0.263 0.104 2.098

*** significant differences at 0.05 and 0.01 levels of prabability, respeclively.
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While, all the F; hybrids had unsignificant estimated values for No.1* F.F.N.
Concerning vyield traits, there were 123 and 7 Fy hybrids showed positive
-significant values (desirable) for F.YJ/P. kg. W.F. g and No. F./P,
respectively.

Cn the other hand, the results indicated that the studied traits of
resistance for powdery mildew showed negative significant (desirable) in 7 F,
hybrids for D.S. trait. The results also cleared that positive values of SCA.
effects for these traits were found in some hybrids. It also noticed thet the F,
hybrid P.xPs had the desirable negative highly significant for earliness traits
such as D.1* F.F. and 1 P.D. On the other hand the F, hybrid P,xP; had the
desirable positive highly significant values for studied traits such as F.Y./P. kg
and No. F./P. While, P,xP5; had desirable negative highly significant estimates
for D.8. In general, it could be concluded that the best combinations for
earliness and powdery mildew resistance was the hybrids which had
desirable negative significant SCA effects for these trait. On the other hand,
the best combinations for studied traits were the hybrids which had desirable
positive significant SCA effects for vield traits.

REFERENCES

Abd El-Hadi, AH.. AM. EI-Adl; M.S. Hamada and M.A. Abdein (2005-A).
Manifestation of heterosis and genetic parameters associated with it for
some vegetative and earliness traits in squash. J. Agric. Sci. Mansoura
Univ., 30(3): 1363-1379.

Abd ElHadi, AH,; AM. ER-Adl; M.S, Hamada and M.A. Abdein (2005-B).
Heterosis and genetic behavior of some quantitative traits of squash at
different environmental conditions. Alex. J Agric. Res. 50 (2} 107 — 120.

Abd El-Hadi, A H.; AM. EI-Adl; M.S. Hamada and M.A. Abdein (2005-B).
Manifestation of heterosis and genetic parameters associated with it for
some vegetative and earliness fraits in squash. J. Agric. Sci. Mansoura
Univ., 30(3): 1363-1379.

Abd El-Hadi, A.H. and Scher E A. EI-Gendy {2604). Effect of genotypes by
locations interaction on economical traits of sguash. J. Agric. Sci.,
Mansoura Univ., 29(10), 5667 -5687.

Abd El-Hadi, A.H.; M.M. Zaghlou! and A.H. Gaber (2004). Nature of gene
action, heterosis and inbreeding depression of yield and yield
components traits in squash {Cucurbita pepo, L.). Zagazig J. Agric,
Res., 31(6): 2707-2725,

Abd El-Hadi, AH.; ZA Kosha, ZM El-Diasty; EI-S.H, Askar and G.M.
Shamlout {(2001). Evaluation of F, hybrids among new selected inberd
lines of sweet melon (Cucumis melo var. aegyptiacus, L.). J. Agric.
Sci., Mansoura Univ., 26(5): 2831-2845.

Abd El-Maksoud MM 11886). Mature of gene zclion of econemic traits in
squash (Cucurbita Pepo, L.} M.Sc. Thesis, Fac. of Agric., Mansoura
Univ.

511



Abd El-Hadi, A. H. et al.

Arora, S.K.; B. Singh; K.C Dhanju,. and T.R Ghai,. (1992). Genetics of
resistance in summer squash to powdery mildew and cucumber mosaic
virus. Plant disease Research 7:2, 215-220.

Gogra, B.S,; K.B. Raslogi;, U.K, Kahli and H.K. Sharma (1997). Studies on
combining ability in cucumber (Cucumis sativus, L.). annals Agric.
Res., 18(4): £59-560 (C.F. PI.Br. Abst., 68(7): 7112).

El-Adl, AM.; Z.A. Kosha; Z.M. El-Diasty and A H. Abd El-Hadi (1996). Types
of gene action associated with the performances of hybrids among
newly developed inbred lines of aggor, (Cucumis meolo var. chat, L). J.
Agric. Sc., Mansoura Univ., 21(8): 2821-2835.

El-Gazar, T.M. (1981). Combining ability and manifestation of heterosis in
squash {Cucurbita pepo. L.) Ph.D. Thesis, Fac. of Agric. Mansoura
Univ.

Farid, S.D.M. (1990). Efficiency of diallel crosses and factorial mating design
in estimating genetic parameters of quantitative traits in cucumber,
Ph.D. Thesis, Fac. of Agric., Mansoura Univ.

Griffing, B. {(1956). Concept of general and specific combining ability in
relation to dialle! crosses system. Aust. J. Biol. Sci., 9: 463-493.

James, RV. and W.R. Stevenson (2001}. Evaluation of pumpkin and sgquash
varieties for resistance to powdery mildew. Plant path.
Wise. edu/wivegdis 201.

Michelle, L.I; S.A. Johaston and S.A. Garrison {1999). Disease tolerance of
Zucchini and yellow sguash varieties to choose for late season
production. Uconn IPM. Integrated pest management, vegetables
cucurbits diseases.

Sadek, Mariam S.8. (2003). Inheritance of some economical traits in sguash
(Cucurbita pepo. L.}. M.Sc. Thesis, Fac. of Agric., Mansoura Univ.
Singh, R.K. and B. Chaudhary (1985). Biometrical Methods In Quantitative

Genetic Analysis. Katyani Publishers, New Delhi, Revised Ed.

Steel, G.D. and H. Torrie (1960). Principles and procedures of statistics. Mc.
Raw. Hill Book Company, INC, New York, PP. 431,

Sherwood, R.J. and D.G. Hagedorm (1958). Determined common root rot
potential of bea fields, Wis. Agric. Expt. Stn. Bull, 531-43.

512



J. Agric. Sci. Mansoura Univ., 31 (1), 'Jénuary, 2006

0 et] A 50 A anabs g A algll Asliai®y) ildeal) Le:.-.l sl sl
o m\,s..&gf L,uﬂluau.u
*u.,'_)i-aﬂg'&oga“s**ué._a ol AJJ...A.‘;Td}L:L * gl JMUJ&|
L — By 3.4..41&4.:...1_-. 4.$:I_Uj'l 4_.5--—"4.:]_)_93
.H-é;u,xsﬁpmg—cuﬁmsﬁu,u_ (41,5} ‘-GlJ\)”\_zui
= R Sl 38 e Sl Ll al gy gt

siiay AR sdleae e lle Jseasd Sy i€ g 8 ilial e die a1 st -
Eskandrani (P,), Giado (P;), Zucchino mezza lung bianco (Ps), @ s «se i
Zucchino 544-005 (P,), White bush scallop (Ps) and Zucchino nano verda
Ty D31 Sl Taa V2 e f a3 V) a3 D e : di Milano (Pe).
.-_NA.I‘_._AAc anh -_ik......_'l.i‘;_%d.;..-‘-:';’: el ) ‘..t_...nt.a gl ikt alda

_,_.’_-‘-‘J \.‘--“".r" ‘_'-a_’.a.l‘. -*-a::u....‘ Tt e J;....:MW -._.s.....as ‘_‘g_’u—:;.‘ _u....a..l ;.-. -_L\ -\—1 \_ p.. s a)---

Padgie fagill iy SIS Mg el ns el Sp il As Boa ey S e el -
- LT WA DSOS WP U UG - S SR IPSONSE DTGV N 1300 IO NE I PN

A I T W ;ﬁ el s 2 G _=\_‘=La'\_n 2ad oo Y el Lia Laddy -
ewed L NV P s Py S S8d b Y seans ol kel ST 2 SV Py
S Zdualt

Pax Pg oSty il 27,80 a0 s Py X Py mah S s gl u‘a-‘u—'s -
GRS QU [ NG Sy PG I BNV P - P S RSP S RER
P5 X “E_,A?". _;\.f. Rty :.;A';l s \__'.U’J__'l EETN TN \it_g Pz X P4 b '\;_l _r". "‘_(.5
L WP I o

U_A\ééiﬂ‘- ;Ju.a:..‘.l ,;:Hg:.__ﬁ;,slu_sq_‘;t o ~:‘__::..H\L=_Il“ ! \_;....,l 5ad lgay F \_il :.._).;‘41 -
(PuxPs) %y vy, er (P,xPs) %‘\.aa = {PxPy) %vi ne— . (PyxPs) Yava vr—:
(PﬁxPB) %L YA (P4XP5) %Y v ( 1XP5) %V, . e . (P_;XPa) %, ,AF .
(D 1St FFN) -\_u:)&_’uel J_S dyé:hluéel_.‘i'l L= L_.Li.;._. (P‘E XPG) %n‘\c -,1'5
Jmamne o (150 PuDJaaas Jsl 2ty (NOL1™ FLRINL) #5e3 03 Jyf fa il 2=
No.) u s/ L8 e = (WFIP.g) & s iy b 5y« (FLYIPKG) iyl
=zl 1= (D.S) .:.f.il sas (F.D. em) f& ki (Fl.em) Jlah Jeda o (FUP.
e ) Ul Fath e e UL B el e 08 deal Loyl MR Daiad LS

- N
el e 3 Al e Sdieall 35

a
Ea

513





