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ABSTRACT

This work was carried out at a private farm at Kafr Abou EL Hadeed, Giza
Governorate, in the summer and fall plantings of summer squash (Cucurbita pepo L.)
during 2002-2003, 2003-2004, and 2004-2005 seasons. Four Egyptian and Syrian
summer squash cultivars (Eskandarani, Balady, Gabla, and Halap) were used. Four
generations of inbreeding and selection were carried out and 8 strains of summer
squash were obtained, namely E1, E2, B1, B2, G1, G2, H1, and H2. The selected
lines recorded significant increment in most studied characters comparatively with
their original populations, especially in number of pistillate flowers, fruit weight and
early and total yield. On the other hand, most of selected lines recorded significant
decrement in number of staminate flowers and sex ratio. These selected lines can be
used later in a breeding program to produce new summer squash hybrids.
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INTRODUCTION

Summer squash (Cucurbita pepo L.) is one of the most popular
vegetable crops in the most Arab countries. It is known as a vegetable
marrow and is called (Kosa) by the Egyptians. Among the Cucurbita crops,
squash ranks the second in acreage after melon.

As hybrids have the capacity for higher yield and earliness over
open-pollinated squash cultivars, there is a need to develop new hybrid
squash cultivars. This breeding method is based on the principle of crossing
two inbred lines. The first step is to obtain the homozygous lines by using
inbreeding.

Inbreeding is the mating of closely related individuals, which results
in a large number of weak types with a general decline in their vigor, fertility
and fecundity. Recessive, lethal and deleterious genes which are increased
in the homozygous balance after inbreeding are usually concealed in a
heterozygous system. Inbreeding increases homozygosity and reduces the
proportion of heterozygosity in the population and consequently reducing the
vigor of plants. For inbreeding, usually selfing and sib mating are practiced
(Kalloo, 1988).

However some researchers have found clear evidence of inbreeding
depression in C. pepo. Some degree of inbreeding depression was observed
in the second generation of C. pepo. (Abdel-al et al., 1973; Borghi, 1976). On
the other hand many experimental results have demonstrated that cucurbits
exhibit no inbreeding depression. Helmy (1985) found that the inbred lines
gave higher measurement for the most of vegetative, flowering, fruit and yield
characters. Metwally (1989) reported that great variations in plant vigor and
fruit productivity are present in the local cultivar (Eskandarani). Seventeen
inbred lines were obtained after ten generations of inbreeding and selection.
The results indicated the highly significant variations for the nodal position of
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the first female flower and flowering time. The obtained strains were superior
to their original cultivar for early and total yield. Gwanama et al. (1998)
suggested that in selecting for pumpkin yield, special attention should be
given to number of fruits per plant and weight of first mature fruit of each
plant. Refaei (2001) made three cycles of selection with inbreeding on EL-
Eskandarani cultivar and it was reported that the selected strains were
superior to the original population in the respect of most of the studied traits
as sex ratio, percentage of fruit set, early and total yield/plant, average fruit
weight, fruit diameter and fruit length. The vegetative traits of all inbred
selected lines were less than their original population. In addition, a negative
correlation was found among the studied characters. After five generations of
inbred lines for summer squash, Ercan and kurum (2003) reported that the
highest number of female flower and lowest number of male flower per plant
and heaviest fruit were recorded for the selected inbred lines.

The aim of this study was to produce some inbred lines from four
summer squash cultivars as a first step to produce promising local hybrids.

MATERIALS AND METHODS

This work was carried out at a private farm at Kafr Abou EL Hadeed,
Giza Governorate, from 2002 to 2005. Plants were grown in both early
summer and fall seasons so that two generations of improvements could be
done in a year.

Four summer squash cultivars were used,i.e., two Egyptain cultivars
(Eskandarani and Balady) and two Syrian cultivars (Gabla and Halap).

The inbreeding and selection procedures were carried out starting
with a total of 280 plants from the original population (so) of each cultivar.

The first cycle was done in summer season (February 15, 2002) and
the second one in fall season (September 1, 2002). The third and the fourth
ones were conducted in early summer and fall seasons of 2003. Ten plants
from the so population of each cultivar were selected and individually selfed to
produce the (s1) population. Ten plants from each (s1) lines were planted in
the second season. For each line, best plants were selected and selfed to
produce the (s2) population. Five plants from each (s2) lines were planted in
the next season. Only the best three plants from each cultivar were selected
and selfed to produce the (s3) population lines. Five plants from each (s3)
lines were planted in the next season. Only the best two plants from each
cultivar were selected and selfed to produce the (s4) population lines.

Earliness, dominating numbers of female flowers versus minimum
numbers of male flowers and fruit characteristics were used as selection
criteria. The pollination technique was carried out as described by Whitaker
and Davis (1962).

Eight inbred lines, namely E1, E2, B1, B2, G1, G2, H1, and H2, as
well as the original parents (Eskandarani, Balady, Gabla, and Halap) were
evaluated during summer 2004 and 2005 seasons (March, 1).

1- Experiment design:

The experimental design was a randomized complete block design

with four replications. The experimental plot contained 4 ridges of 5 meters in

3632



J. Agric. Sci. Mansoura Univ., 32 (5), May, 2007

length and 0.7 m in width. The soil texture was clay with a pH of 7.8 and EC

of 2.81 mmohs/cm at 25°C.

2- Cultural practices:

Three seeds were planted in each hill. The distance between the hills
was 50 cm and the field was then irrigated. The plants were thinned to a
single seedling per hill two weeks after sowing.

All replicates received similar treatments as regards to cultivation,
manuring, irrigation, pest and disease control, and other agricultural practices
as commonly followed in the district.

3- Data recorded:

1. Vegetative traits: five plants were randomly chosen from each plot and
the stem length and number of leaves at the end of season, area of the
fifth leaf using direct reading automatic leaf area meter (LI-COR-Portable
area meter model LI — 3000), as well as fresh and dry weight per plant
after 60 days of sowing were recorded.

2. Flowering characteristics: five plants from each plot were randomly
labelled and the total number of staminate and pistillate flowers were
counted at 3- day intervals and the number of days for opening the first
pistillate flower, total number of staminate flowers, total number of
pistillate flowers and sex ratio were recorded.

3. Fruit characteristics: Ten fruits in the marketable stage were picked from
each plot in the seventh harvest (mid season) and length, diameter, and
average weight of fruits were recorded.

4.  Fruit yield: fruits were harvested at two-day intervals and early and total
yield per plant were calculated. Fruits harvested during 15 days from the
beginning of harvest were considered as early yield.

Data were tested by analysis of variance, and the differences among
means for all traits were tested according to Waller and Duncan (1969) at the
level p< 0.05.

Correlation coefficients (r) were calculated for pairs of some
characters according to Steel and Torrie (1982) using means of all genotypes

RESULTS AND DISCUSSION

1- Vegetative traits:

Results on stem length, No. of leaves/plant, leaf area and plant fresh
and dry weight of 8 selected lines and their original populations (So) of four
cultivars (Eskandarani, Balady, Gabla, Halap) at summer 2004 and 2005
seasons are presented in Table(1l). The results indicated that there are
significant differences among the most selected lines and the populations
(So) in their studied traits and the inbreed lines gave higher measurements for
all evaluated vegetative traits as follows:

- Lines E2, B2, G2and H2 recorded the highest stem length, leaf area and
plant fresh and dry weight.
- Lines E2, B2, Gland H2 recorded the highest leaf number.

The increment in the values of vegetative traits in selected lines may be
attributed to the effect of selection. The superiority of selected lines over the
original populations of the four cultivars suggested the efficiency of visual
selection for maintaining the genes responsible for these traits. These results
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agree with those of Helmy (1985), but don’'t agree with those of Abdel-al et
al. (1973) and Borghi, (1976), who reported some inbreeding depression after
two generation and Refaei (2001) who found that the (So) populations of El-
Eskandarani cultivar gave the highest values in the most vegetative traits
compared with its inbreed lines.

Table (1): Performance of original population (So) of four cultivars and
selected (S4) lines in respect to vegetative traits in the
summer seasons of 2004 and 2005.

Cheracers Semengh(an) | No.ofeaves/pant | Lesfarea(ar) | Pantfeshweight() | Pentdyweight(g)

\% Yeof Yoo Yoof Yoo Yoof Yoo Yoof Yoo Yoof Yoo

Eskandarani B5a* | B3a | 242a | 21b | 48500 | 4466b | 3168 | 10 | 24D 2%

El P5a | B5a | 288a | Hlab | 54% | 5203 | B85 | 786 | H8b | 61b
E2 1015a | 96a | B2a | 274a | 56233 | 5204a | 420a | 4060a | 276a | 285a
Balady 1776b | 1716a | 371lab | 3A7a | 5512bh | 5609b | 4871b | 4804bh | 3A7a | 3A3a
Bl 15655b | 1704a | B1b | 202b | 5591b | 5383b | 37091c | 4/7b | R5a | 3l6a
B2 135a | 1M0a | 403a | 372a | 6480a | 60656a | H456a | 592a | H%a | HAba
Gaba 845h | 873a | 21b | 187b | 3125b | 3316b | 2637b | 2604b | 24a | 25a
Gl &5h | &5a | 245a | 209a | 3186b | 399b | 302a | 3l12a | A4a | 09a
G2 975a | 919a | 2B3a | 219a | 3Br6a | 4090a | 3#42a | 3R6a | 235a | 25a
Halap 1033a | 124ab | 189b | 162b | 3382b | 3155a | 2650b | 2583b | 193b | 212b
HL B5a 86h | 29a | 25a | 3271b | 3%6a | 2668b | 2612b | 205ab | 198b
H2 1034a | 1065a | 238a | 23a | 4063a | 304a | 388a | 47a | 29a | 248a

* Any means in each group within the same column followed by the same letter are not
statistically different at the 5% (Duncan's multiple range tests)

2- Flowering:

Results on number of days to first pistillate flower, number of
staminate and pistillate flowers/plant and sex ratio of the released selected
lines and the original populations (So) of Eskandarani, Balady, Gabla and
Halap cultivars in summer seasons of 2004 and 2005 are presented in Table(
2) . The results showed that there was significant difference among most of
these genotypes in all studied traits.

From these data it is clear that the selected lines had the lowest
values of number of days to first pistillate flower, while the original
populations (So) (Eskandarani, Balady, Gabla and Halap cultivars) had the
highest values. Data on number of staminate flowers/plant indicated that the
original populations (So) gave the highest values however the lowest values
in this trait were obtained from the selected lines.

From the sameTable it is clear that the selected lines produced the
highest number of pistillate flowers, on other hand, the lowest values were
obtained from the four original populations (So) of Eskandarani, Balady,
Gabla and Halap cultivars. Regarding the sex ratio trait, it is clear that plants
of original population of four the cultivars Eskandarani, Balady, Gabla and
Halap gave the highest values,i.e., 1.27, 2.84, 0.98 and 0.97, respectively.
While the selected lines E2, B2, G1 and H2 gave the lowest values for this
trait.
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From the pervious explanation, it can be noticed that the selection
and inbreeding exhibit increment in pistillate flowers and decrement in
staminate flowers, number of days for first pistillate flower and sex ratio. The
superiority of the selected lines over the original populations (So) suggested
that the efficiency of visual selection for maintaining the genes responsible for
more pistillate flowers. These results agree with those of Metwally (1989),
Refaei (2001) and Ercan and kurum (2003).

Table (2): Performance of original population (So) of four cultivars and
selected (Sa4) lines in respect to some flowering characters in
the summer seasons of 2004 and 2005.

Characters No. of days to first No.of staminate | No. of pistillate flowers /| Sex ratio
pistillate flowers/plant flowers/plant plant
ons 2004 2005 2004 2005 2004 2005 2004 2005
Genotype

Eskandarani 478a* 473a 179a 180a 150c 141b 118a 127a
E1l 46038b 4458b 178a 146b 164b 15.7ab 108a 093b
E2 445b 428b 145b 113c 17.7a 170a 081b 066¢
Balady 57.6a 579a 306a 313a 115b 110b 267a 284a
Bl 565a 559a 260b 26.7b 117b 125ab 222b 213b
B2 550a 550a 209ab | 285ab 136a 139a 220b 205¢
Gabla 432a 438a 165a 160a 178b 16.3c 092a 098a
Gl 398b 387b 166a 113b 190ab 195b 087a 058¢
G2 3097b 409ab 145b 150a 198a 212a 0.72b 0770
Halap 27a 429a 174a 174a 179a 193a 097a 091a
H1 360b 361b 185a 134b 188a 192a 098a 069b
H2 3%.7b 3¥%.1b 162a 125b 200a 204a 081b 061c

* Any means in each group within the same column followed by the same letter are not
statistically different at the 5% (Duncan's multiple range tests)

3- Fruit characters:

The results of some fruit quality characters of the released selected
lines (S4) and the original populations (So) of the Eskandarani, Balady, Gabla
and Halap cultivars are presented in Table (3). Significant differences were
found among four original cultivars and their selected lines, where the
selected lines were superior to their original populations.

In conclusion the selection affected fruit character particularly fruit
weight and the differences among selected lines and their original cultivars
may be attributed to the differences in genetic structure. These results in
agreement with those of Gwanama et al. (1998), Refaei (2001) and Ercan
and kurum (2003).
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Table (3): Performance of original population (So) of four cultivars and
selected (S4) lines in respect to some fruit characters in the
summer seasons of 2004 and 2005.

Characters Fruit length (cm) Fruit diameter(cm) Fruitweight ()
ons
Genotyd 2004 2005 2004 2005 2004 2005

Eskandarani 13.28a* 1351a 291a 234b 8285b 82.10b
El 1403a 1468a 315a 31la 8325b 8388b
E2 1583a 1534a 320a 304a 9810a 9804a
Balady 662b 6.37b 3.36b 350b 7555b 7553b
Bl 845a 83la 384a 364b 8210a 8506a
B2 78la 733ab 407a 39%a 8057a 8543a
Gabla 78la 758a 336a 333b 64.73b 6451b
Gl 834a 859a 355a 351ab 72% a 7338a
G2 825a 827a 346a 370a 72%a 7200ab
Halap 883a 859a 3.37a 319b 65.24b 65.24¢c
H1 99%5a 829a 323a 365a 63.78b 76.12b
H2 96la 9.35a 342a 370a 8057a 8l24a

* Any means in each group within the same column followed by the same letter are not
statistically different at the 5% (Duncan's multiple range tests)

4- Yield:

Results on yield and its component for the original populations (So) of
Eskandarani, Balady,Gabla and Halap cultivars and the released selected
lines(S4) are presented Table (4).

Table (4): Performance of original population (So) of four cultivars and
selected (S4) lines in respect to early and total yield in the
summer seasons of 2004 and 2005.

Characters Early yield folant (@) Total yield plant (Kg)
T Seasons

Genotype 2006 2004 2006 2004
Eskandarani 8345¢* 849¢c 2033¢c 2048b
El HM225b 07.75b 2208b 2173b
E2 13595a 1357a 2463a 2431la
Balady P3¢ HA3c 09%c 0.787¢c
Bl 39025b 400.75b 1360b 1382b
B2 525a 534a 1615a 1615a
Gabla NL75b 79%25¢ 1912¢ 1987b
Gl 81c 8305b 2033b 2035b
G2 9B2.75a 9%B35a 2167a 2205a
Halap 823b 8055b 1871c 18%b
HL 8615b 87525b 1965b 2183a
H2 10365a 1062.75a 2127a 115%6a

* Any means in each group within the same column followed by the same letter are not
statistically different at the 5% (Duncan's multiple range tests)
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The results showed that there were significant differences among the
selected lines and their original population’s cultivars. It is clear that most of
the selected lines are significantly higher than the original cultivars in respect
to early and total yield

It was noticed from the obtained results that the selection was
efficient in improving the productivity of the developed lines and this
increment may be attributed to increment in pistillate flowers and percentage
of fruit set in selected lines compared with their original populations (Table
2).These results agree with those of Helmy (1985), Metwally (1989),
Gwanama et al. (1998) and Refaei (2001).
5- Correlation among some characters of summer squash:

The presence of high values of correlation coefficient (r) among some
characters is a great help to plant breeders in their selection programs.
Correlation coefficients were estimated among pairs of traits 6 of the 12
genotypes in the two seasons (Tables 5 and 6).

It is clear that there is a significant negative correlation between
vegetative growth and yield also between yield and sex ratio. On the other
hand there is a significant positive correlation between vegetative growth and
sex ratio. Similar results were reported by Refaei (2001).

Table (5): Correlation coefficient (r) among early and total yield and
some characters of summer squash in the summer seasons
of 2004 and 2005.

Characters Early yield Total yield

2004 2005 2004 2005
Stem length -0.806** -0.792** -0.820** -0.796**
Leaves number -0.636* -0.519* -0.930* -0.578*
Leaf area -0.386* -0.407* -0.317* -0.390
Sex ratio -0.893** -0.856** -0.911* -0.874**

*** Significant at the 5% and 1%levels, respectively.

Table (6): Correlation coefficient (r) among sex ratio and some
vegetative characters of summer squash in the summer
seasons of 2004 and 2005.

Characters Sex ratio
2004 2005
Stem length 0.953** 0.915**
Leaves number 0.872** 0.777**
Leaf area 0.712** 0.712**

*** Significant at the 5% and 1%levels, respectively.
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