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ABSTRACT

Eight inbred lines of squash (Cucurbita pepo L.) were used in
making half diallel set of crosses to determine some of the genetic
parameters which are necessary in breeding programs to improve seed
yield as well as seed oil and protein content. The results showed
significant general and specific combining ability effects for seed
yield/plant, 1000-seeds weight, seed net weight percentage, and total
oils and protein percentage of seeds indicating the presence of additive
and non-additive gene effects in the inheritance of these characters.
However, the calculated ratio GCA/SCA was more than unity, which
indicates that the additive genetic variance component 18 the larger
component comparing to other types of genetic variance components.
The broad sense heritability values were 88.84%, 86.38%, 67.22%,
81.89%, and 97.28%, while the narrow sense heritability values were
2.00%, 66.60%, 47.08%, 29.63%, and 35.07%, for seed yield/plant,
1000-seeds weight, seed net weight percentage, and total oils and
protein percentage of seeds, respectively. These results indicate the
influence of the environmental factors and non-additive type of gene
action on the expression and inheritance of this character.

INTRODUCTION

Squash Cucurbita pepe is considered one of the popular
vegetable crops in many parts of the world including Egypt. Recently
many people become amore of the high nutriaus value of squash
seeds. Squash seeds are utilized directly for human consumption as a
snack Milan et al. (2007) which give high economic profit to people
who are working in this business. It can be mentioned that Cucurbita
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pepo seeds have an important role in human diet due to its high
content of oil (Hamid et al., 1988; Undina et al., 1991; Lee et al.,
1994; 1douraine et al., 1996; Murkovic et al., 1999; Stevenson et al.,
2007) and protein (ldouraine et al, 1996). Undina et al. (1991)
reported that seed fat content is around 50% in C. pepo. Hamid et al.
(1988) reported that seeds of pumpkin (C. pepo) contained 40% oil. In
addition, Idouraine et al. (1996) evaluated seeds from 8 lines of naked
seeds squash (C. pepo) and found that protein values were
significantly different among seed types and ranged from 37.1+0.45%
to 44.4+0.45%, while oil content was high in all seed and varied from
34.5+0.42% to 43.6+0.06%.

Significant differences among C. pepo genotypes conceming
seed yield have been reported (Borghi et al.,, 1973; Doijode et al.,
1983; Metwally et al., 1988, Warid et al., 1993, Idouraine et al., 1996;
Nerson et al., 2000; Nurgul and Rana, 2003; Nerson, 2005; El-
Tahawy, 2007). Warid et al. (1993) evaluated selfed progeny of naked
seed squash and found that weight\fruit was 1.49 to 64.1g averaging
18.2g. In addition, Nerson and Paris (2000) and Nerson et al. (2000)
reported that squash produced 19-54g of seeds\fruit. Better parent
heterosis has been reported for 100-seed weight (Metwally er al,,
1988). In addition, Xu et al. (2006) reported heterosis for seed
yield/fruit in pumpkin. El-Tahawy (2007) reported the presence of
both the additive and non-additive gene effects for the inheritance of
100-seeds weight. The non-additive gene effects were more important
than additive gene effects in the inheritance of seed yield and 100-
seeds weight in squash (Hamid et al., 1988). In addition, Doijode ef
al. (1983) found that the additive gepe action was predominant for
seed weight/fruit in pumpkin (C. moschata). However, it was found
that the non-additive gene effects were more important than additive
gene effects in squash (Metwally ef al., 1988) and pumpkin (Xu ef al.,
2006). Moreover, Borghi er al. (1973) reported complete dominance
for seed weight per plant in C, pepo. In addition, El-Tahawy (2007)
mentioned that, 100-seeds weight character showed dominance gene
action and was controlled by one gene pair. Metwally er al. (1988)
recorded high broad sense heritability for seed yield in squash but the
narrow sense heritability was low. In addition, Lakshmi et al. (2002)
recorded broad sense heritability of 77.65% for 1000-seeds weight in
pumpkin. ' '
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Use of Cucurbita spp. seed in developing countries could
provide a concentrated food source, high in protein and energy value
(Loy, 2004; Milan et al., 2007; Ebubekir, 2008). This indicates the
importance of genetic improvement of seed yield and its nutrional
valne. No report has been found concerning the genetics and
inheritance of seed oil and protein contents in C. pepo.

The objective of this study was to determine some of the genetic
parameters which are necessary in breeding programs to improve seed
yield as well as seed oil and protein content.

MATERIALS AND METHODS

The study was conducted in the Experimental Farm of
Horticulture Department, Faculty of Agriculture, Moshtohor, Benha
University, Kalubia Governorate, and the greenhouse and laboratory
of the Department of Cross Pollinated, Vegetable Research
Department, Horticultural Research Institute, Agricultural Research
Center; during summer and fall seasons of 2004 to 2007.

Parental genotypes and crosses

Eight inbred lines of squash (Cucurbita pepo L.} i.e. inbred line
TQ-1, derived from population of Table Queen cultivar (winter
squash), inbred lines derived from population of Eskandrani ecotype
i.e. Mosh15-275-19, Mosh11-5S-34, Mosh2-10S, Mosh2-7S-18 and
Mosh33-27-13 and two inbred lines#l and #2, were used in the
crosses. Seeds of Line#1 and Line#2 were developed by Prof. Dr.
Abd-El-Monsef at the Department of Cross Pollinated, Vegetable
Research Department, Horticultural Research Institute, Agricultural
Research Center. Seeds of TQ-1 were kindly obtained from
Department of Agronomy and Horticulture; University of Nebraska-
Lincoln; U.S.A. Seeds of other genotypes were obtained from the
Germplasm Preservation Laboratory; Faculty of Agnculture at
Moshtohor, Benha University, Kalubia, Egypt.

Plants of each genotype were previously selfed for two
generations before starting the present study. The previously
mentioned parental genotypes were chosen to be used in the present
study based on the relatively wide variation in the different characters
observed among these genotypes. The following half diallel set of
crosses was made:
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Table (A) The different crosses of parental genotypes in half
diallel set mating design (Method 2).

3

-1
Line#2
Lineitl

TQ

?

Mosh.15-27S-
19

TQ-1 S X
Mosh.15-275-19 S
Mosh.11-558-34
Mosh.2-108
Line#2
Mosh.2-78-18
Line#1

| Mosh.33-27-13
5 = Self pollinated. X = Cross pollinated.

v | ! Mesh.11-558-34

wal N’N Mosh.2-108

2R e s

P »4] ] Mosh.2-75-18

T P i o

EI P x‘x | Mosh.33-27-13

The seeds of the different parental genotypes and their ¥, seeds
were planted in the field on April 26, 2005. Each experimental plot
consisted of 3 ridges which were assigned to study marketable fruit
yicld characters and 3 other ridges to study seed yield. Each ridge was
5m length and 80cm width. Individual seeds were sown in holes with
distance of 50cm a part from each other on the same ridge. A
randomized complete block design with four replicates was utilized in
conducting this experiment. All agricultural practices and the control
of disease and insects were done according io the recommendations of
Ministry of Agriculture, Agricuitural Research Center.

Measurements:
1. Seed vield/plant (g.)
2. 1000-seeds weight.

3. Seed net weight (%) = (Core seeds weight / Total seeds weight)
X100.

4. Percentage of total oils in seeds: Total oils were extracted by
hexane according to the method of Khater et al. (1992) and
calculated as percentage.
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5. Percentage of total proteins in seeds: It was determined according
to the method described by Hafez and Mikkelsen (1981) and
calculated using the following equation described in A.O.A.C.
(1990):

Protein (%) = Total nitrogen (%) X 6.25.

Genetic statistical analysis

The data obtained for the different traits were analyzed on
individual plant mean basis. The correlation coefficient was calculated
for all pairs of characters according to Steel and Torrie (1980) using
character means of all genotypes. The analysis of variance (ANOVA)
was performed using the method described by Gomez and Gomez
(1984).

Heterosis

Estimates of heterosis percentage was calculated according to
Singh and Khanna (1975) as following equation:

Better parent heterosis (%) = [(F:- BP)/BP] X 100.
Where:

F, = Mean of F; generations. 'BP. = Mean of better parent.

Griffing Diallel Analysis

Sum of squares for genotypes was partitioned according to
Griffing’s (1956) (method 2 model 1) into sources of variations due to
general and specific combining ability (GCA and SCA).

Heritability

The broad and narrow sense heritability values were calculated
according to the method described by Pandey and Gritton (1975)
using the general and specific combining ability components.

26°gca + 8%sca
a) Broad sense heritability (h’ys) = X100
25°gca + 8%sca + §e
26%gca
b) Narrow sense heritability (h%.) = - X100

= ) 2
20°gca+dsca+ de
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Where:
) 2
8gca = (Mg - M)
n+2
§%sca = M, - M.
Sle = M.

Where M, and M; are mean square for general and specific
combining abilities, respectively.

RESULTS AND DISCUSSION
1. Seed yield/plant

The results presented in Table 1 and 2 indicate significant
differences among different parental genotypes and hybrids
concerning seed yield/plant. Plants of line Mosh.15-27S-19 had the
highest seed yield/plant (39.03 g) followed by Mosh.2-75-18 (31.60 g)
and Mosh.2-10S (28.27 g). Differences among C. pepo genptypes
concerning seed yield have been reported (Borghi et al, 1973,
Doijode et al., 1983; Metwally er al, 1988; Warid et al., 1993;
Idouraine et al., 1996; Nerson et al., 2000; Nurgul and Rana, 2003;
Nerson, 2005; El-Tahawy, 2007). The F; hybrids TQ-1 X Line#2
(56.28 g) and TQ-1 X Mosh.15-275-19 (47.13 g) had significant
higher yield than the higher parental line Mosh.15-27S-19 which
indicate the potential of producing ¥ hybrids with high seed yield. Xu
et al. (2006) reported heterosis for seed yield/fruit in pumpkin.

The results presented in Table 2 show significant general and
specific combining ability effects indicating the presence of additive
and non-additive gene effects. However, the calculated ratio of
GCA/SCA was 1.05, i.e., slightly more than one, which indicates that
the additive genetic variance component is slightly larger component
comparing to other types of genetic variance components. Doijode et
al. (1983) found that the additive gene action was predominant for
seed weight/fruit in pumpkin (C. moschata).

.. The highest value of general combining ability effect was
associated with the parental lines Mosh.2-10S (4.52) and Mosh.15-
275-19 (3.49). Based on thcse resuits, the parental lines Mosh.2-108
and Mosh.15-275-19 will be good combiners to form hybrids with
high seed yicld/plant (Table 3).
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Table (1); Means of seed yield/plant, 1000-seeds weight, seed net
weight percentage, and total oils and protein percentage of seeds
for different parental genotypes and its F; hybrids evaluated in
field.

Seed Seed net | Total Total
Genotypes yield/plant ;0:::::;1; weight oils proteins
® {%) (%) (%)
TQ-1 1533 51.92 7744 31.9% 4280
TG1 X Mosh.15-275-19 47.13 96.92 892 41.64 31.73
TO-1 X Mosh.11-58-34 3763 107.58 81.72 40.42 44.95
TQ-1 X Mosh.2-108 42.49 110.17 71.19 40.22 45.40
TQ-1X Line#i? 56.28 124.58 7925 4139 39.23
TQ-1 X Mosh.2-75-13 25.13 1417 80.77 43.82 38.78
TQ-1 X Line#l 43.70 92.92 76.20 38.m 40.83
TQ-1X Mosh 33-27-13 22.18 82.79 76.61 36.13 45.60 |
Mosh.15-275-19 39.03 173.50 81.16 41.34 39.58
[ Mosh.15-275 19 X Mosh.11-55 34 37.00 142.08 8109 747 45.96
Mosh.15-275-19 X Mosh.2-105 44.13 11567 71.52 37.60 43.00
Mosh.15-275-19 X Line#2 29.60 114.09 79.98 32407 42,38
Mosh.15-275-19 X Mosh.2-75-18 3.0 156.15 80.43 40.52 331
Mosh.15-275-19 X Line#] 27.63 113.83 7938 38.76 4223
Mosb.15-278-19 X Mosh.33-27-13 24.73 111.08 82.44 38.14 40.37
Mosh.11-58-34 22.63 12292 79.08 39.55 38.27
Mosh.11-55 34 X Mosh.2-105 3250 103,25 77.63 41.43 33.03
Maosh.11-55-34 X Line#2 2135 132,67 81.16 40.74 40.59
Mosh.11-58-34 X Mosh.2-75-18 3355 139.09 78.22 4161 36.80
Mosh.15-55-34 X Line#l1 23.73 12283 78.28 39.31 38.95
Mosh.11-55-34 X Mosh.33-27-13 23.38 121.00 79.40 40.09 37.93
Mosh.2-108 28.27 140,84 81.16 41.34 34.68
Mosh.2-108 X Line#?2 3490 128.58 80.12 41.60 39.52
Mosh.2-108 X Mosh.2-75-18 38.25 170.67 80.19 41.53 34.97
Muosh.2-105 X Line#l 44.63 137.09 T5.42 39.17 3390
Mosh.2-108 X Mosk.33-27-13 3g.25 134,50 77.98 42.24 32.60
Line# 15,05 99,73 80.51 39.28 33714
Line#2 X Mosh.2-75-18 39.23 129.00 79.56 4442 3927
| Line#2 X Line#!1 43.50 115.09 $0.83 4142 37.22
Line#2 X Mosh.33-27-13 16,18 103.42 79.90 41.66 244
Mosh2-75-18 31.60 124.25 $0.63 41,84 3846
Mosh.2-78-18 X Line#1 30.43 11733 78.68 44.26 37.41
Mosh.2-75-18 X Mosh.33-27-13 24.60 141,59 81.39 39.08 40.12
Line#i 12,98 93.08 75.54 40.43 3487
Line#1 X Mosh.33-27-13 42.63 114.84 77.76 40.96 41.36
Mosh.33-27-13 14.60 90.67 74.31 3872 39.62
L.5.D 5% 10.16 29.67 3.62 249 1.89
 L8D 1% 13.46 39.31 4.19 kX)) 2.51




28

GENETIC STUDIES ON SEED YIELD OF SQUASH

Table (2): Mean square values of seed yield/plant, 1000-seeds
weight, seed net weight percentage, and total oils and protein
percentage of seeds of the different genotypes, and ratio of general
to specific combining ability (GCA/SCA).

f Seed 1000-seeds | Seedmnet | Total Total
Sources of Varlance d.f | yield/plant | weight weight oils prodeins
1 ® 9 (%) %)
Genotypes 35 | 424.04%% | 219503¢* | 1550% | 1100°% | 4092+
Parents 7 | 299.59%% | 5245.62%¢ | 2864%* | 680 | 2878*
| Hybrids 27 | smowe | e | nae | 1nare | asee |
Parents Vs bybrlds 1 [s0a03ge | nssa | s | ogs | a4eiee |
Error 105 | 5255 | 44841 | es6 | 234 | 134 |
(o g abity a42.60% | 16074% | g | 6200 | 25240 ]
| “’S‘_’éiﬁ" Combining ability 421087 | 27479+ | 2687 | 303 I 10.74%*
[ Error | 05—[ 4195 | m210 166 | 078 | 045 I
| Geassca 1.05 5.99 321 [ 208 [ 238 |

" Significant at 1% level of slgniﬁcance
' Siguificant at 5% level of siguificance

Table (3): General combining ability effects (g;) of the different
parental genotypes for seed yield/plant, 1000-seeds weight, seed
net weight percentage, and total oils and protein percentage of

seeds.
‘ CSeed [ oo qs | Seednet Total Total
Genofypes ¥ leldfplant l weight (2) weight ails proteins
(%) ) (%)
Q1 1 64 | a8 0.64 -0.56 275
Mosh.15-275-19 ( 13.02 1.01 -0.67 1.86
Mosh.11-58-34 333 376 0.37 -0.40 0.42
| Mosh.2-108 452 1048 .35 021 -189
| Line# 2 044 298 0.99 0.47 125
| Mosh.2-75-18 00 | 1399 034 1.67 035
| Line# 1 . -6.47 143 0.14 090
: Mosh.33-27-13 | 554 -8.61 .79 -0.58 -0.09
| L.S.D 5% | 6.21 0.76 0.52 039
| LSD 1% 281 8.2 1.00 0.96 0.52
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Table (4): Specific combining ability effects (Sy) of the different F,
hybrids for seed yield/plant, 1000-seeds weight, seed net weight
percentage, and total oils and protein percentage of seeds.

Seed 1000-seeds Seed pet | Total Toﬂ?l
Genotypes Vield/plant weight (5) weight oils proteins
{2 (%) (%) (%)
TQ-1X Mosh.15-275-19 1006 | 1256 | 056 | 341 | 58
TQ-1X Mosh.11-55-34 B 136 2.89 092 283
TQ-1X Mosh.2-10§ 441 3 493 | o1 5.58
TQ-1X Linet2 2524 3L11 020 | 102 [ A%
TQ-1 X Mosh.2-75-18 845 a7 146 124 | 27
TQ-1X Linef] 10.66 192 08 | am | ;|
TQ-1 X Mosh.33-27-13 5,76 -5.05 101 | -39 398 |
Mosh.15-275-19 X Mosh.11-55-34 | 5.00 5.67 os0 | 19 [ 4m |
Mosh.15-275-19 X Mosh.2-10S 48 CIEEREINIE
Mosh.15-275-19 X Linesi2 529 1559 | -1 | 10 | 185
Mosh.15-275-19 X Mosh.2-75-18 | 223 9.61 A5 | 095 | 21
Mash.15-275-19 X Line#1 121 1236 0.7 -0.90 zw_,
Mosh.15-275-19 X Mosh33-27-13 | -5.06 -12.96 | 047 | 030
Mosh.11-55-34 X Mosh.2-108 Y 3063 150 116 446 |
Mosh.14-55-34 X Linet2 571 ns | e 01 | 247 |
Mosh.11-55-34 X Mosh.2-75-18 494 170 200 | 48 | A7 |
Miosh. 11-58-34 X Lines] 434 590 024 | 06 | 047
Mosh.11.55-34 X Mesh.33-27-13 | 041 6.4 0.71 b6l | 135
Mosh.2-105 X Line#2 161 144 048 0.46 370
Mosh.2-10S X Mosh.2-75-18 L7 2656 05 | o8 | 125
Mosh.2-105 X Line#t1 8.71 13.43 4; | 131 [
Mosh.2-105 X Mosh.33-27-13 744 12.99 0.01 215 | AW
Linef? X Mosh 2-75-18 173 164 148 | 181 242
Line#? X Line#l 12.54 490 217 0.63 041
Line# X Mosh.33-27-13 0.32 4.60 0.59 131 | a7
Mosh2-75-18 X Linek1 -1.08 9.82 0.16 226 020
Mosh,2-75-18 X Mosh.33-27-13 -150 1658 224 | 241 | 2n
Line#1 X Mosh.33-27-13 167 10.28 0.87 122 339
LSD 5% 6.51 19.03 076 160 121
LSD 1% 863 25.20 100 212 161
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Table (5): Better parent heterosis (%) of the different F; hybrids
for seed yield/plant, 1000-seeds weight, seed net weight
percentage, and total oils and protein percentage of seeds.

Seed | 1000-seeds | Seednet | Total Total
Genotypes vield/plant | weight welght oils profeins
® {g) (%) (%) (%)
TQ-1 X Mosh.15-275-19 20.74 4570 276 | -1L85 3.14
TQ-1 X Mosh.11-55-34 66.26 -12.48 334 502 221
TQ-1 X Mash.2-105 9.98 .78 49 6.06 245
TQ-1X Line#? 267.09 2489 157 834 537
TQ-1 X Mosh.2-75-18 20.49 811 0.17 -9.38 2.29
TQ-1 X Line#i1 185.06 622 -1.58 461 -5.98
TQ-1X Mosh.33-27-13 51.88 868 107 6.54 9.03
Mosh.15-275-19 X Mosh.11-55-34 | -5.20 -2040 0.09 16.13 936
Mosh.15-275-19 X Mosh.2-10S 13.05 -35.20 448 3.56 9.03
Mosh,15-275-19 X Line#2 2416 -36.09 145 702 519
Mosh.15-275-19 X Mosh.2-75-18 0.51 1246 £.90 446 540
Mosh.15-275-19 X Line#1 2922 3623 218 671 $25 |
Mosh.15-275-19 X Mosh.33-27-13 | -36.63 3177 1.58 189 6.30
Mosh.11-56-34 X Mosh.2-108 14,96 -26.69 435 | 1371 0.46
Mosh,11-55-34 X Line#2 124 7.93 0.81 6.04 3.03
Mosh,11-58-34 X Mosh.2-75-18 6.17 1194 298 432 2387
Mosh.11-55-34 X Linesi] 484 207 1.01 175 279
Mosh.11-55-34 X Mosh.33-27-13 329 156 0.4t 425 0.94
Mosh.2-10S X Line#2 2354 870 -1.16 14.08 0.89
Mosh.2-10S X Mosh.2-75-18 2104 2118 120 -9.08 -3.06
Mosh.2-10S X Line#1 57.85 266 7.08 278 5.0
Maosh.2-105 X Mosh.33-27-13 3530 450 3% | -1m 243
Line#2 X Mosh.2-75-18 1413 38 145 211 370
Line#2 X Line#1 189.04 1537 0.39 673 244
Line#2 X Mosh.33-27-13 7392 3.67 477 | -8R 489
Mosh.2.75-18 X Lineé! am 557 242 274 33
Mosh.2-78-18 X Mosh 33-27-13 2215 13.95 0.94 128 871
Line#1 X Mosh.33-27-13 : 191.95 1550 294 440 13
LSD 5% 8.80 .70 13 163 216
LSD 1% 1165 34.04 415 217 287
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Table (6): Estimates of heritability in broad (h*,s%) and narrow
(hW’as%) sense for seed yield/plant, 1000-seeds weight, seed net
weight percentage, and total oils and protein percentage of seeds.

e Seed . Seednet | Total Total
Hzr:t;‘) ) yield/plant 1000-seeds weight | oills | protein

@ |"E | e | ) |
Broad sense heritability (h°,,%) | 8884 3638 | 6722 | 8189 | 9728

Narrow sense beritability (h,,%6) |  2.00 6660 | 47.08 | 1963 | 3507

The highest value of specific combining ability effect was
associated with the F; hybrids TQ-1 X Line#2 (23.24) and Line#1 X
Mosh.33-27-13 (16.77). These F; hybrids will give plants with high
seed yield/plant (Table 4).

The results presented in Table 5 show, that the highest value of
better parent heterosis was associated with the F; hybrids TQ-1 X
Line#2 (267.09%), which indicates that this hybrid had high seed
yield/plant. The potentiality of producing hybrids with high seed yield
has been reported by Metwally et al. (1988).

The results presented in Table. 6 show that, the broad sense
heritability was (88.84%) while the narrow sense heritability was
(2.00%), which indicates that selection in the segregating generation
of squash crosses should be performed on family mean basis to
achieve progress in the genetic important of this character. These
results were close to those reported by Metwally et al. (1988) who
recorded high broad sense heritability and low narrow sense
heritability for seed yield in squash.

2. 1000-seeds weight (g)

The results presented in Table 1 and 2 indicate significant
differences among different parental genotypes and hybrids
concerning weight of 1000-seeds. Plants of line Mosh.15-27S-19 had
the highest 1000-seeds weight (178.50 g). None of the hybrids
exceeded the high parent i.e. Mosh.15-27S-19. Warid et al. (1993)
recorded variation among lines of naked seed squash concerning seed
weight. However, the F; hybrids Mosh.2-10S X Mosh.2-7S-18
(170.67g/1000-seeds) and Mosh.15-278-19 X Mosh.2-7S-18
(156.25g/1000-seeds) were not significantly different from the highest
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parent. This result agreed with that of Metwally er al. (1988) who
recorded non-significant between parent heterosis for 100-seed
weight. '

The results presented in Table 2 show significant general and
specific combining ability effects, which indicate the presence of both
the additive and non-additive gene effects in the inheritance of this
character. Metwally et al. (1988) and El-Tahawy (2007) reported the
involvement of both additive and non-additive gene action in the
inheritance of 100-seeds weight in squash. .However, the calculated
ratio GCA/SCA was 5.99, i.e., more than unity, which indicates that
the additive type of gene action was more important in the inheritance
of this character. This result agreed with that of El-Tahawy (2007)
who recorded the predominance of the additive gene action in
inheritance of the seed weight in squash. However, Metwally ez al.
(1988) reported that the non-additive gene action was more important
in the inheritance of this character in squash. This discrepancy could
be due to differences in the genetic background of the parental
genotypes used in the different experiments. This conclusion can be
supported by the findings of Warid et al. (1993); Nerson and Paris
(2000) and Nerson et al. (2000) who reported a wide range of
variation in seed weight among squash germplasm.

The highest value of general combining ability effect was
associated with the parental lines Mosh.2-75-18 (13.99), Mosh.15-
2758-19 (13.02) and Mosh.2-10S (10.48). These results indicated that,
the parental lines Mosh.2-7S-18, Mosh.15-27S-19 and Mosh.2-108
are expected to be good combiners in forming hybrids with high seed
weight (Table 3).

The highest value of specific combining ability effect was
associated with the F| hybrids TQ-1 X Line#2 (31.11) and Mosh.2-
10S X Mosh.2-75-18 (26.56). These F; hybrids will give plants with
high seed weight (Table 4).

The results presented in Table 5 show, the highest values of
better parent heterosis were associated with the F; hybnds TQ-1 X
Line#2 (24.89%), Mosh.2-10S X Mosh.2-75-18 (21.18%), Line#1 X
Mosh.33-27-13 (15.90%) and Line#2 X Line#l (15.37%).These
results indicate the potentiality of forming hybrids with high seed
weight.

In addition, the results presented in Table 6 show that, the broad
sense heritability was high (86.38%). Close value for broad sense
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heritability (77.65%) was calculated by Lakshmi et al. (2002) for
1000-seeds weight in pumpkin. The narrow sense heritability was
relatively high (66.60%), which indicates the potentially of this
quantitative character to be genetically imported through hybridization
and selection. However, El-Tahawy (2007) reported that 100-seeds
weight character in summer squash was controlled by one dominant
pair of gene.

3. Seed net weight (%)

The results presented in Table 1 and 2 indicate significant
differences among different parental genotypes and hybrids
concerning seed net weight. Plants of line Mosh.15-27S-19 and
Mosh.2-10S had the highest seed net weight (81.16%) followed by
Mosh.2-7S5-18 (80.63%) and Line#2 (80.51%). The F, hybrids
Mosh.15-27S-19 X Mosh.33-27-13 (82.44%), TQ-1 X Mosh.11-58-34
(81.72%) and Mosh.2-78-18 X Mosh.33-27-13 (81.39%) were not
significantly different from the highest parents.

The results presented in Table 2 show significant general and
specific combining ability effects which indicate the influence of both
the additive and non-additive gene effects on the inheritance of seed
net weight. However, the additive gene effects were more important
since the calculated ratio GCA/SCA was 3.22.

The highest values of general combining ability effect were
associated with the parental lines Mosh.15-27S-19 (1.01), Line#2
(0.99) and Mosh.2-75-18 (0.84) (Table 3). These results indicate that,
the parental lines Mosh,15-27S-19, Line#2 and Mosh.2-7S-18 will be
good combiners in forming hybrids with high seed net weight.

The highest values of specific combining ability effect were
associated with the F, hybrids Mosh.15-2758-19 X Mosh.33-27-13
(3.11) and TQ-1 X Mosh.11-55-34 (2.89). These F, hybrids will give
plants with high seed net weight (Table 4).

The results presented in Table 5 show that the highest values of
better parent heterosis were associated with the F; hybrids TQ-1 X
Mosh,11-58-34 (3.34%), Line#1 X Mosh.33-27-13 (2.94%) and
Mosh.15-275-19 X Mosh.33-27-13 (1.58%). These values could be
higher in other combinations of parental genotypes.

In addition, the results presented in Table 6 show that, the broad
sense heritability was above intermediate (67.22%) while the narrow
sense heritability was intermediate {(47.08%), which indicates that the
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potentiality of this character to be genetically improved. Developing
new C. pepo genotypes with high seed net-weight will suit the
consumption methods of C. pepo seeds either for direct human
consumption as a nutrious snack (Milan ef al., 2007) or for oil
extraction which is used in many purposes (Stevenson ef al., 2007,
Ebubekir, 2008)

4, Percentage of total oils in seeds

The results presented in Table 1 and 2 indicate significant
differences among different parental genotypes and hybrids
concerning total oils. Plants of line Mosh.2-75-18 had the highest
percentage of total oils (42.84%) followed by and Mosh.15-27S-19
(41.34%), Mosh.2-10S (41.24%) and Line#1 (40.43%). Differences
among C. pepo genotypes concerning sced oil content have been
reported (Hamid er al., 1988; Undina et ai., 1991; Lee et al., 1994;
Idouraine er al., 1996, Murkovic et al., 1999; Milan er al., 2007;
Stevenson et al., 2007). Oil contents in seeds of C. pepo cultivars
ranged from 31.8 to 51% (Stevenson et al., 2007) .In addition, the F,
hybrid Mosh.2-75-18 X Line#1 (44.26%), TQ-1 X Mosh.2-7S-18
(43.82%) slightly exceeded the highest parental line i.e., Mosh.2-7S-
18 but the differences were not significant.

The results presented in Table 2 show significant general and
specific combining ability effects. However, the calculated ratio for
GCA/SCA was 2.05, i.e., more than unity. This result indicates that
the additive type of gene action was more umportant in the inheritance
of this character.

The highest value of general combining ability effect was
associated with the parental lines Mosh.2-75-18 (1.67). This result
indicated that, the parental line Mosh.2-75-18 will be good combiner
in forming hybrids with high total oils seed content (Table 3).

The highest value of specific combining ability effects were
associated with the F; hybrids TQ-1 X Mosh.15-278-19 (3.41),
Mosh.2-7S-18 X Line#1 (2.26), TQ-1 X Mosh.2-75-18 (2.24) and
Mosh.2-10S X Mosh.33-27-13 (20.15) (Table 4). These F, hybrids
will give plants with high total oils seed content.

The results presented in Table 5 show, the highest value of better
parent heterosis was associated with the F; hybrids Mosh.15-275-19 X
Mosh.11-58-34 (16.13%). This result indicates the potentiality of
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producing hybrids with high total oils content in seeds which
contributes in enhancing the nuiritional value of these seeds.

The broad sense heritability was high (81.89%) while the narrow
sense heritability was below intermediate, (29.63%) (Table 6). These
results indicate the influence of the environmental factors and non-
additive type of gene action on the expression and inheritance of this
character.

5. Percentage of total proteins

The results presented in Table 1 and 2 indicate significant
differences among different parental genotypes and hybrids
concerning percentage of total proteins. Plants of the inbred line TQ-1
which was derived from the population of cultivar Table Queen had
the highest percentage of seed total proteins (42.80%). Such variations
among squash genotypes concerning seed protein content are useful in
breeding programs to improve this character. Idouraine et al. (1996)
reported that protein values were significantly different among inbred
lines of squash and ranged from 37.1% to 44.4%. The F, hybrid
Mosh.15-278-19 X Mosh.11-58-34 (45.96%), TQ-1 X Mosh.2-10S
(45.40%), TQ-1 X Mosh.33-27-13 (45.60%) and TQ-1 X Mosh.11-
55-34 (44.95%), significantly exceeded the highest parental line ie.,
TQ-1.

The results presented in Table 2 show significant general and
specific combining ability effects The calculated ratio GCA/SCA was
2.35, i.e.,, more than unity, which indicates that the additive type of
gene action was more important in the inheritance of this character

The highest value of general combining ability effect was
associated with the parental lines TQ-1 (2.75). This result indicated
that, the parental line TQ-1 will be good combiner in forming hybrids
with high total proteins seed-content (Table 3).

The highest value of specific combining ability effect were
associated with the F; hybrids TQ-1 X Mosh.2-10S (5.58) and
Mosh.15-278-19 X Mosh.11-55-34 (4.79) (Table 4). These F; hybrids
will give plants with high total proteins seed-content. Seeds of such F)
hybrids will be of great value as a human food (Loy, 2004; Milan et
al., 2007).

The results presented in Table 5 show that, the highest values of
better parent heterosis were associated with the F; hybrids TQ-1 X
Line#2 (5.37%) and Line#2 X Mosh.33-27-13 (4.89%). These results
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indicate that the possibility of obtaining hybrids with high nutritional
seeds due to its high total proteins content.

In addition, the results presented in Table 6 show that, the broad
sense heritability was too high (97.28%) and the narrow sense
heritability was low (35.07%). These results indicate the influence of
the environmental factors on this character.
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