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ABSTRACT

Three experiments were conducted in this study. The first experiment included
two parts. In the first part, nine inbred lines and susceptible variety Beit alpha (control)
belonging to cucumber (Cucumis sativus, L.) were evaluated for resistance to root-
knot nematode, Meloidogyne incognita under greenhouse condition (artificial
infestation). In the second part, the five inbred lines resistant, susceptible variety Beit
alpha and their hybrids were evaluated for resistance to root-knot nematode,
Meloidogyne incognita under greenhouse condition (artificial infestation). The second
experiment included two parts. In the first part, nine inbred lines and susceptible
variety Beit alpha (control) belonging to cucumber (Cucumis sativus L.) were
evaluated for resistance to root - knot nematode, Meloidogyne incognita under field
condition (natural infestation). In the second part, the five inbred lines resistant,
susceptible variety Beit alpha and their hybrids were evaluated for resistance to root-
knot nematode, Meloidogyne incognita under field condition (natural infestation). In
the third experiment, the five hybrids and their parents were evaluated for some
horticultural characters. The first experiment (pot test), in the first part only Line 7 and
Line 8 evaluated were moderately resistant to root-knot nematode, M .incognita. Ls, Ls
and Lo inbred lines evaluated were slightly resistant to M. incognita. Beit alpha
(control) was susceptible to M. incognita in two parts. In the second part only the L7 x
Pc hybrid evaluated was highly resistant. The second experiment (field test), agreed
with the first experiment (pot test) in all results except Line 7 evaluated was highly
resistant to root-knot nematode ,(M. incognita). In the third experiment C. sativus line
6 was superior in vegetative characters and yield component. The hybrid Ls x Pc was
superior for main stem length and early and total yield as humber and weight. L7 x Pc
hybrid was the highest in total yield and the best in fruit length. All hybrids were
resistant to M. incognita and suitable for using in Egyptian agriculture.

Keywords: Cucumis sativus, Cucumber, Meloidogyne incognita, Root-knot
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INTRODUCTION

Cucumber (Cucumis sativus, L.) is an important species of
cucurbitaceae family. This crop is one of the most vegetable crops grown
throughout the world including Egypt. Cucumber is one of the favorable hosts
to the root-knot nematodes infection problems encountered by using
chemical and cultural control measures of the nematodes emphasize the
search for genetic resistance in some cucumber varieties.

Cultivars resistant to one or more of Meloidogyne spp. (M. incognita, M.
arenaria, M. javanica and M. hapla) would be useful to cucumber growers,
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providing disease control with minimal use of nematicide (Walters et al.,
1998). Some plant breeders and nematologists use only numbers of eggs,
number of egg masses, or an egg masses index in determining resistance to
root-knot nematodes. These measurements do not always reflect accurately
the resistance of plant, because sometimes the cultivars could be highly
susceptible to root-knot nematodes and have few egg masses. For accurate
determining resistance to root-knot nematodes, gall index (percentage of root
galled) may be preferable measure, because susceptible plant usually shows
a large percentage of its root galled. There is usually a positive relationship
between egg masses and gall index (Walters et al., 1992). When cultigens
are resistant under greenhouse and field conditions, this is important since
cucumber can be developed under greenhouse condition for root-knot
nematode resistance without the possibility of the resistance breaking down
in the field after resistant cultivars have been developed (Walters et al.,
1999). No significant differences occurred among the Cucumis cultigens for
number of eggs or egg masses of M. hapla, indicating that all of them were
resistant. Based on gall index, number of eggs and number of egg masses,
Pl 482452 was the most resistant cultigens to the root-knot nematodes
(Wehner et al., 1991). In an experiment designed to evaluate different
Cucumis cultigens, all C. metuliferus accessions evaluated were found to be
highly resistant (1% to 10% of roots galled) and some C. sativus cultigens
were susceptible to the root-knot nematodes tested, with a mean for M.
arenaria race2 and M.incognita race3 (52% of roots with galls), but LJ 90430
was moderately resistant to M. arenaria race2 (11% of roots galled), however
it was susceptible to M.incognita racel and 3 .LJ 90430 had fewer egg
masses per plant than either of the C. metuliferus cultigens for M. javanica
and an average of three egg masses per plant for M. arenaria race2. (Walters
et al., 1993).

Walters, (1996) released two inbred resistant to root-knot nematodes:
i.e. NC-42 and NC-43. NC-42 was selected from of Cucumis sativus var.
hardwickii accession LJ 90430. It showed high level of resistance to four
important root-knot nematodes, M. arenaria racel and 2, M. javanica and M.
hapla Chitwood. Whereas, NC-43 is a selection of C. sativus var. sativus.
(Southern Pickler) and is resistant to M.arenaria race2. The resistance based
on gall index for NC-43 to M. arenaria race2 was moderate but not as good
as the resistance in NC-42; however NC-43 has a more acceptable fruit type
than that in NC-42, which has few horticultural useful traits. NC-42 should be
used only to develop resistant cultivars but NC-43 could be used directly by
growers willing to accept its limitations in fruit yield and quality. NC-43 was
not significantly different from Wisconsin SMR-18 c.v. for M. arenaria race 2
.resistance based on gall index, but based on RF (reproduction factor), NC-
43 was resistant and Wisconsin SMR-18 was susceptible. Data from the
germplasm test clearly show the advantage of NC-43 over Wisconsin SMR-
18 and Sumter cvs. NC-42 is C. sativus var. hardwickii with indeterminate,
multiple lateral branching habit and small dark-green leaves. Fruits are small,
extremely bitter. While NC-43 is indeterminate and fruits are dark green
pickling type. Walters et al., (1997) found the susceptible parent Sumter had
a gall index rating that averaged 58%. The resistant parent LJ 90430 had a
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mean gall index rating of 5. The cross of resistant LJ 90430 with susceptible
Sumter produced Fi progeny that were susceptible to M. javanica indicating
that all F1 plants had more than 35% of their roots galled. The same authors
showed that the elite cucumber cultivars with resistance to root-knot caused
by M. arenaria races 1 and 2, M. javanica and M. hapla recently developed,
and released as Lucia NC-46, ManteoNC-44 and Shelby NC-45. Lucia,
Manteo and Shelby are pickling cucumber inbreds with good horticultural
traits as well as resistance to several root knot nematodes. Gall index for
M.javanica and M. arenaria races 1 and 2 were significantly lower on three
inbreds than on Sumter. Lucia, Manteo and Shelby are indeterminate and
monoecious, the fruit length: diameter ratio is short (Shelby 3.0) medium
(Manteo 3.4) or long (Lucia 3.9) depending on cultivation. They also found
that yield and quality traits evaluated for Lucia, Manteo and Shelby yields of
three inbreds were similar to Calypso and greater than Sumter. However,
Calypso and Sumter had bitter fruit quality traits than that in the three inbreds.

Montasser, (1982) reported that local Beit Alpha Cucumber cv. was low
susceptible hosts for root-knot nematode, M. javanica. Koraiem, (1979) found
cucumber cultivar Beit Alpha was less susceptible to M. incognita.

The objective of this study was to verify the resistance of inbred lines
and hybrids as well as to determine their resistance to M. incognita under
greenhouse and open field conditions besides evaluating some important
horticultural characters in these hybrids.

MATERIALS AND METHODS

These studies were carried out under greenhouse and open field
conditions at Vegetable Research Division belonging to Horticultural
Research Institute, Agricultural Research Center. The field trial was carried
out in a private farm at Berkash Village region, Giza Governorate and at the
Nematology Research Center of the Faculty of Agriculture Cairo University.

Nine inbred lines of cucumber were developed from the root-knot
nematode resistant cucumber cultigens through selection program: Cucumis
sativus Sumter was developed to Line 1 and Line 2, Cucumis sativus Mineu
was developed to Lines 3, 4, 5 and 6. Cucumis sativus Southern pickler was
developed to Line 7 Line 8 and Line 9. These cultigens were obtained from
North Carolina State University and the control variety Beit alpha was
obtained from Horticultural Research Institute. Two experiments were
conducted in this study as follow:

The first experiment:

The first experiment included two parts for testing inbred lines to
resistance of root-knot nematode, Meloidogyne incognita by determining gall
index, galls and egg mass numbers.
1-The first part involved testing of the nine inbred lines and the susceptible

variety Beit alpha for resistance under greenhouse condition.
2- The second part involved testing of F1 hybrids chosen from the previous
test based on the degree of resistance to root-knot nematode, M. incognita.
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Seeds of genotypes were grown in seed beds and then transplanted at
second true leaf stage in greenhouse. Seedlings were transplanted in 15cm
diameter pots filled with sterilized soil (250cm?® sand + 250cm? clay) single
plant/pot. Two weeks after transplantation, plants were inoculated with 10ml
of nematode suspension containing 3000 second-stage juvenile of M.
incognita placed in soil around the base of each plant. Eight weeks from
inoculation, plants uprooted and roots washed by water, (Byrd et al., 1972).
Roots were stained with acid fuchsin. Numbers of galls and egg masses were
counted and statistical analysis of variance, according to Hadisoeganda and
Sasser (1982).

The second experiment:

The second experiment included two parts for testing inbred lines to
resistance of root-knot nematode, Meloidogyne incognita by determining gall
index, galls and egg mass numbers.

1-The first part involved testing of the nine inbred lines and the
susceptible variety Beit alpha for resistance under field condition.

2- The second part involved testing of Fi hybrids chosen from the
previous test based on degree of resistance to root-knot nematode, M.
incognita

Seeds of genotypes were grown in seed beds and then transplanted at
second true leaf stage in field. The initial population was 78.000 second stage
juvenile /250 gm soil. Eight weeks from transplantation, plants uprooted and
roots washed by water. Data regarding nematode counts and root gall indices
were recorded and subjected to statistical analysis.

Root gall indices were evaluated by determining the percentage of the
root system galled on scale (0-100%)

O=Immune.

1-10% = Highly resistant.

11-20% = Moderately resistant.

21-40% = Slightly resistant.
>40% = Susceptible (Barker et al., 1986).

Numbers of galls and egg masses / plant on roots were stained red with acid
fuchsin and recorded. Results were subjected to analysis of variance
according to Hadisoeganda and Sasser (1982).

In greenhouse trial the experimental design used was complete
randomized design with five replicates while field trial was complete
randomized block design with three replicates, each replicate consisted of
one row 5.0m long and 1.2m wide and 30cm between plants within row from
each inbred line. Results were subjected to analysis of variance according to
statistical analysis according to Steel and Torrie (1984). Treatments means
were compared by least significant difference (L.S.D) at 0.05.

The third experiment:

Seeds of the F1 hybrids and their parents were sown under greenhouse
condition at Dokki Research, for evaluation of some economic characters.
The experimental design used was randomized complete blocks with three
replicates, each replicate consisted of 10 plants from each genotype and the
plants were spaced 50cm apart within row and 120cm in width. The common
cultural practices, viz irrigation, fertilization and pest control procedure for
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cucumber in commercial production under greenhouses were followed, data

were recorded for the following characters on five randomly plants from each

genotype:

1. Vegetative growth.

a. The main stem length (cm.).

b. The plant fresh weight (gm).

c. The number of branches: Counting of branches was begun up to 50 cm
from the soil on the main stem.

d. The leaf area (cm?).

2. Yield and yield components:

a. Early yield was determined as the total number and weight of fruits
(gm/plant) in each genotype for the first fourteen days from the beginning of
harvesting.

b. Total yield was determined as the total number and weight of harvests
fruits (gm/plant) for each genotype.

3. Fruit characters: these traits were measured as the mean of all marked

fruits from each genotype in each replicate.

a. Fruit length (cm).

b. Fruit diameter (cm).

c. Average fruit weight (gm).

Results were subjected to analysis of variance according to statistical
analysis as described by Steel and Torrie (1984). The treatments means

were compared by least significant difference (L.S.D) at 0.05.

RESULTS AND DISCUSSION

The first experiment
1-Reaction of some cucumber inbred lines to resistance to root-knot
nematode, Meloidogyne incognita under pot condition.

Table (1) showed results of ten cucumber genotypes, (nine inbred
lines and Beit alpha variety control) which were tested in greenhouse (pot)
condition to evaluate their resistance to root-knot nematode, M. incognita.
Some Cucumis cultigens evaluated had some resistance to M. incognita.

Cucumber cultivars Sumter (L1 and L2) and Mineu (L4 and Ls) showed
the highest root gall indecies to M.incognita. Gall index was lowest on
Southern pickler (L7 and Ls) of all (L1, L2, L3, L4, Ls, Le and Lo). These results
agreed with findings of Wehner et al., (1991) and Walters et al., (1993) they
reported that Sumter cucumber was more susceptible cucumber to
Meloidogyne incognita, M. javanica and M. arenaria.

Under pot condition lines 7 was found to be moderately resistant
(20%), also Ls reacted as moderately resistant (20%). The lines 9, 3 and 6
reacted as slightly resistant inbred lines; where root gall indices were 23.3,
30.0 and 40.0, respectively. These results agreed with those Wehner et al.,
(1991), Walters et al., (1993), Walters et al., (1993) Welters et al., (1996) and
Walters et al., (1999) they reported that the resistance to M.arenaria race2
was found in C. sativus southern pickler, Mineu.
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Gall numbers of L7 and Ls were the lowest mean values of all gall
numbers among the other inbred lines under pot condition. The lines 3, 6, 9
exhibited the lowest mean value of gall nhumbers. The other genotypes
exhibited the highest mean values of gall humbers in pots. As for, the egg
mass humbers , data presented in Tablel showed that, the five lines ( Ls, s, 7,
sand Lo ) had low values of either gall indecies, gall numbers, or low values
of egg mass numbers. While, the lines L1, 2, 4 and Pc showed high values of
egg mass numbers. These results confirmed that the five inbred lines Ls, Ls,
L7, Ls and Lo had some degree of resistance to root-knot nematode, M.
incognita and could be used for breeding programs, so as to produce new
resistant hybrids.

Table (1): Reaction of cucumber inbred lines and check variety (B.A) for
resistance to root-knot nematode, Meloidogyne incognita
under pot experiment condition.

Genotypes | Root gall |Gall numbers/root Egg mass Degree of
index (%) system numbers/root resistance
system
L1 73.3 99.33 6.67 S
L2 50.0 97.33 7.67 S
Ls 30.0 58.67 0.01 S.R
L4 43.3 93.33 8.03 S
Ls 43.3 90.00 0.01 S
Le 40.0 89.33 0.01 SR
L7 20.0 29.33 0.01 M.R
Ls 20.0 32.00 0.01 M.R
Lo 23.3 37.33 0.01 S.R
Pc 43.3 89.33 13.33 S
L.S.D5% - N.S N.S -
Where:

L.S.D at 5% level of significance.
Liand L, (Sumter)

L3, Ly, Ls and Le (Mineu)

L7, Lg and Ly (Southern pickler)

Pc :Beit alpha (Parent control)

S :Susceptible (>40%)

S.R: Slightly resistant (21-40%)
M.R: Moderately resistant (11-20%)
N.S: Not significant.

2-Evaluation of new hybrids and their lines for the resistance to root-
knot nematode, Meloidogyne incognita under pot condition.

The test of the new hybrids, which produced from the crosses between
the previously resistant lines with susceptible cucumber variety (Beit alpha).
These hybrids and their lines were tested in greenhouse (pots) condition for
the resistance to root-knot nematode, Meloidogyne incognita.

Data in Table (2) show that, all hybrids and their parents had the lowest
root gall indecies under greenhouse condition compared with the susceptible
parent. The hybrid L7 x Pc gave highly resistant in greenhouse test for gall
index (10), while, the parent L7 reacted as moderately resistant in pot test.
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The hybrid Lo x Pc gave moderately resistant (20%) in pot test, while the
parent Lo was moderately resistant (16.6%) in pot test. On the other hand,
data show that the hybrids L3 x Pc, Le x Pc and Ls x Pc were reacted as
slightly resistant in pot test.

Concerning, galls and egg mass numbers, data show, that the
susceptible parent (Beit alpha) had the highest values of gall and egg mass
numbers in pot experiment. On the other hand, the crosses L7 x Pc, Ls x Pc
and Ls x Pc in pot test had lowest values of gall and egg mass numbers. All
hybrids in pot test showed low numbers of egg masses (1.33). The behavior
of all lines used to produce these hybrids concerning galls and egg mass
numbers were similar to their hybrids. The hybrid L7 x Pc reflected the lowest
number of galls (8.0) of all tested genetic populations. Also, the same hybrid
gave the null number of egg masses (0.00).

Table (2): Comparison of cucumber inbred lines and their hybrids with
the susceptible check variety (B.A) for resistance to root-
knot nematode, Meloidogyne incognita under pot
experiment condition.

Genotypes Root gall Gall numbers Egg mass Degree of
index (%) numbers resistance
L3 26.6 37.33 1.33 S.R
Le 36.6 74.67 1.33 S.R
L7 13.3 24.00 0.00 M.R
Ls 20.0 42.67 2.00 M.R
Lo 16.6 25.33 2.00 M.R
Pc 43.3 84.00 16.00 S
Lsx Pc 23.3 20.00 1.33 S.R
Lex Pc 30.0 58.67 1.33 S.R
L7x Pc 10.0 8.00 0.00 H.R
Lsx Pc 23.3 22.67 1.33 S.R
Lox Pc 20.0 45.33 1.33 M.R
L.S.D5% - 49.60 9.18 -
Where:

L.S.D at 5% level of significance
Lz and Lg (Mineu)

L7, Lg and Lo (Southern pickler)

Pc : Beit alpha (parent control)

S : Susceptible (>40%)

S.R: Slightly resistant (21-40%)
M.R: Moderately resistant (11-20%)
H.R: Highly resistant (1-10%)

N.S: Not significant

The second experiment
1-Evaluation of some cucumber inbred lines to resistance to root-knot
nematode, Meloidogyne incognita under field condition.

Data in Table3 was recorded on ten cucumber genotypes, (nine
inbred lines and Beit alpha variety as control) which were tested under field
condition to evaluate their resistance to root-knot nematode, M. incognita.
Some Cucumis cultigens evaluated had some degree of resistance to M.
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incognita. Sumter (L1 and L2), Mineu (L4 and Ls) showed the highest root gall
indecies to M.incognita. Root gall index was lower on L7 than that L1, L2, Ls,
L4, Ls, Le and Lo. Line 7 was highly resistant (10%) under field test. Ls proved
to be slightly resistant (26.7%) in field. Lo was the low gall index, Lo sustained
low gall index. Lo was moderately resistant (16.7%) in field test. The other
inbred lines Ls, Ls were slightly resistant under field test.

As for, gall numbers , L7 and Lo had the lowest mean values of gall
numbers than the other tested inbred lines. Lines 3, 6 and 8 had low mean
values of gall number. The other genotypes gave the highest mean values of
gall number in field test. Data presented in Table 3 show that, in the field test.
The lines (L3, 7, 8 and Lo) showed low values of egg mass numbers. In
summary the five inbred lines Ls, Ls, L7, Ls and Lo had some degrees of
resistance to root-knot nematode, and could be used for breeding programs,
so as to produce new resistant hybrids. Linel gave the highest value of root
gall index (83.3) and number of galls (110.67) and egg masses (22.67).
Conversely, L7 gave the lowest value of all. The differences among the all
tested lines did not reached to be significant.

Table (3): Reaction of cucumber inbred lines and check variety for
resistance to root-knot nematode, Meloidogyne incognita
under field condition.

Genotypes Root gall Gall Egg mass | Degree of
index (%) numbers numbers | resistance
L1 83.3 110.67 22.67 S
Lo 46.6 93.33 5.34 S
Ls 23.3 73.33 5.34 S.R
L4 66.7 94.67 14.67 S
Ls 50.0 105.33 21.33 S
Le 26.6 90.67 14.67 S.R
L7 10.0 38.67 2.67 H.R
Ls 26.7 65.33 5.34 S.R
Lo 16.7 43.00 5.34 M.R
Pc 56.7 92.00 10.67 S
L.S.D5% - N.S N.S -
Where

L.S.D at 5% level of significance
L; and L, (Sumter)

L3, Ly, Ls and Le (Mineu)

L7, Lg and Ly (Southern pickler)

Pc : Beit alpha (Parent control)

S : Susceptible (>40%)

S.R: Slightly resistant (21-40%)
M.R: Moderately resistant (11-20%)
H.R: Highly resistant (1-10%)

N.S: Not significant
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2-Evaluation of the new hybrids and their parents for resistance to root-
knot nematode, Meloidogyne incognita under field condition.

Data as presented in Table (4) show that, all hybrids and their parents
had the lowest root gall indecies under field condition compared with the
susceptible parent. The hybrid L7 x P. was moderately resistant (16.7%)
under field test as expressed by gall index, while, the parent L7 was highly
resistant (10%). The hybrid Ls x Pc was moderately resistant (20%), while the
parent Ls was slightly resistant (23.3%). The hybrid Ls x Pc was moderately
resistant (20%), while the parent Ls was moderately resistant (20%) under
field test. On the other hand, the data show that hybrids Ls x Pc and Le x Pc
were slightly resistant in field test, while the parents Ls and Ls were slightly
and moderately resistant, respectively.

Concerning, galls and egg mass numbers, data show, that the
susceptible parent (Beit alpha) recorded the highest values of galls and egg
mass numbers in field. On the other hand, the crosses L7 x Pc, Lg X Pe, Lo X
Pc and Ls x Pc showed the lowest values of galls and egg mass numbers.

In conclusion, genotypes were found to be resistant either under
greenhouse conditions or in the field. This is important since cucumber could
be developed under greenhouse condition and could be cultivated
successfully in field naturally infested with nematodes. Our results indicated
that, all inbred lines responded positively resistant to nematode infection
therefore, they could be implemented in production and breeding programs
under field conditions.

Table (4): Comparison of cucumber inbred lines and their hybrids with
the susceptible check variety (B.A) for resistance to root-
knot nematode, Meloidogyne incognita under field condition.

Genotypes Root gall Gall numbers Egg mass Degree of
index (%) numbers resistance
L3 20.0 75.67 2.67 M.R
Le 26.6 76.67 9.33 S.R
L7 10.0 23.33 1.33 H.R
Ls 23.3 55.33 1.33 S.R
Lo 13.3 42.33 6.67 M.R
Pc 66.6 98.00 9.33 S
Lsx Pc 20.0 52.00 0.00 M.R
Lex Pc 26.7 49.33 2.67 S.R
L7x Pc 16.7 21.33 0.00 M.R
Lsx Pc 20.0 40.00 1.33 M.R
Lox Pc 23.3 22.67 1.33 S.R
L.S.D5% - 37.38 7.02 -
Where:

L.S.D at 5% level of significance
Lzand Lg (Mineu)

L7, Lg and Lo (Southern pickler)

Pc : Beit alpha (Parent control)

S : Susceptible (>40%)

S.R: Slightly resistant (21-40%)
M.R: Moderately resistant (11-20%)
H.R: Highly resistant (1-10%)
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The third experiment

This experiment was conducted to evaluate five resistant lines and
hybrids produced from crosses between these lines and the susceptible
variety (B.A) for some vegetative growth, yield and fruit characters.
1. Vegetative growth characters

Data presented in Table (5) show, that the line 6 was significantly
increased in main stem length, plant fresh weight and number of branches
traits than the other lines and Beit alpha variety while, the line 8 was the
highest in leaf area than the other lines and susceptible variety. On the other
hand, the line L7 gave the least in main stem length and number of branches.

Concerning, the hybrids, the data show, in the same Table that all
hybrids gave significant values than their parents in main stem length and
plant fresh weight. The hybrid Ls x Pc gave significant increase than their
parents and other hybrids in number of brunches trait. The hybrid Ly x Pc
gave highest values in main stem length. The hybrid Ls x Pc gave significantly
increase for plant fresh weight and leaf area traits than the other lines,
hybrids and Beit alpha variety. Generally, most of hybrids produced under
study showed superiority in most characters than their high parent. These
agreed with Ghaderi and Lower (1979), Nienhuis and Lower (1980), Delaney
and Lower (1987), Awad (1996) and Abd Rabou (2003) who found highly
significant differences in main stem length in cucumber.

Table (5): Vegetative growth characters for inbred lines, (B.A) variety
and their F1's hybrid.

Genotypes Main stem Plant fresh Number of Leaf
length(cm) | weight(gm) branches area(cm?)

L3 198.00 190.00 2.33 248.99

Le 237.00° 293.33 5.00 186.84

L7 169.67 196.67 1.33 234.49

Ls 199.33 230.00 2.00 274.52

Lo 227.33 241.67 2.67 268.49

Pc 209.33 233.33 3.00 227.77

L3x Pc 210.00 240.00 3.00 257.05
Lex Pc 240.00 516.67" 4.00 370.51"

L7x Pc 214.67 423.33" 3.00 271.62

Lgx Pc 252.00" 400.00™ 4.67 247.82

Lox Pc 276.67" 336.67" 2.67 305.89

L.S.D5% 21.88 79.98 1.94 85.70

Where:

L.S.D at 5% level of significance
Lzand Lg (Mineu)

L7, Lg and Ly (Southern pickler)
Pc : Beit alpha ( Parent control)

2. Yield and its components
2.1. Early yield /plant.

With regard to early yield as number and weight of fruits per plant,
results in Table (6) indicated that, the line Le gave highly significant number
and weight of fruits for the early yield, than the other lines and commercial
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variety Beit alpha. While, the lowest mean value in the number and weight of
fruits was obtained by lines Ls and L7. On the other hand, the hybrid Le x P
gave highly significant value for number and weight of fruits than their
parents, other lines or the other hybrids, whereas the hybrid Les x Pc gave the
lowest number and weight of fruits in early yield. However, their parents gave
the highest value. These results may be due to incompatibility between
parents. These results are in agreement with these obtained by EL-Mahdy et
al., (1992) and Fang et al., (1994).

2.2. Total yield /plant.

In the same Table, data show, that line Le gave the highest number
and weight of fruit for total yield, comparing with the other lines. Conversely,
the line L7 gave the lowest mean values for number and weight; the
differences among the other lines were in not significant as for number and
weight of total fruit yield. Data, of the same Table show that, the hybrids L7 x
Pc, Ls X Pcand Lo x Pc gave the highest values in number and weight of total
yield of fruits comparing with their parents and the other hybrids. These
results are in agreement with that of Gharib (1991), EL-Mahdy et al., (1992),
Awad (1996), Abd EL-Hafez et al., (1997) and Abd Rabou (2003) on
cucumber who mentioned significant differences among parents and hybrids
for total yield. The hybrids however, recorded higher means than the parents.

Table (6): Early yield and total yield for inbred lines, (B.A) variety, and
their F1's hybrid.

Genotypes Early fruit Early fruit Total fruit Total fruit
number/plant |weight(gm)/plant | number/plant | weight(gm)/plant

L3 8.33 645.10 15.33 1106.5

Le 16.67 1206.27 22.67 1570.67

L7 7.00 419.87 13.33 763.20

Ls 6.00 442.13 17.67 1186.43

Lo 9.67 795.60 14.67 1142.47

Pc 8.33 631.83 14.67 990.67

Lsx Pc 10.33 784.77 18.33 1283.47
Lex Pc 5.00 376.23 22.00 1440.73
L7x Pc 10.00 689.00 28.00" 2162.7"
Lsx Pc 10.33 732.10 22.67" 1515.13"
Lox Pc 20.00" 1289.20" 32.33" 2071.2"

L.S.D5% 2.12 184.71 3.36 300.19

Where:

L.S.D at 5% level of significance
Lzand Lg (Mineu)
L7, Lg and Ly (Southern pickler)
Pc : Beit alpha (Parent control)

3. Fruit characters

Data presented in Table (7) show that, the lines Ls, Le and Ls gave
highly significant increase as comparing with the commercial variety (B.A) for
fruit length while, the line Lo gave the lowest value. On the other hand, the
data show that the hybrid L7 x Pc gave longer fruit comparing with their
parents. Also, the hybrid Ly x Pc gave the lowest value in fruit length .The
other hybrid gave insignificant increase as compared with their parents for
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this trait. These results agreed with Nienhuis and Lower (1980), Lower et al.,
(1982), Taha (1989), Awad (1996), Ram et al., (1996) and Abd Rabou (2003)
in cucumber.

Data in the same Table show, no significant differences were found
among the lines and commercial variety and among hybrids and their
parents. These results agreed with those of Zhang and Cui (1993) and Awad
(1996) who found no significant difference for fruit diameter in cucumber.
The same results were obtained in average fruit weight. But the line Lo
showed higher significant increase than their parents. These results agreed
with findings of Owens et al., (1985) and Awad (1996) on cucumber.

Finally, the line Ls and Lo and the hybrids Ls X Pc, L7 x Pc, Ls x Pc and
Lo x Pc gave the best results for the vegetative traits. Whereas, the line Le
and the hybrid Le x Pc gave the highest early yield .Ls and hybrids L7 x Pc, Ls
x Pc and L¢ x Pc were superior in total yield. As for fruit traits, the data show,
the lines Ls, Le and Ls and hybrid L7 x Pc gave the highest fruit length.

Table (7): Fruit traits for inbred lines, (B.A) variety, and their Fi's

hybrids.

Genotypes Fruit length(cm) Fruit Average fruit
diameter(cm) weight(gm)

L3 14.87" 2.63 72.27

Le 14.60" 243 69.80

L7 12.43 2.60 57.73

Ls 14.30" 2.63 67.42

Lo 10.67 3.20 77.77

Pc 11.30 2.63 67.20

Lsx Pc 15.20 2.60 70.37

Lex Pc 12.40 2.87 65.03

L7x Pc 17.87" 2.37 76.07

Lsx Pc 15.23 2.77 67.00

Lox Pc 11.07 2.77 64.13

L.S.D5% 1.77 0.35 10.33

Where:
L.S.D at 5% level of significance
Lzand Lg (Mineu)
L7, Lg and Lo (Southern pickler)
Pc :Beit alpha (Parent control)

REFERENCES

Abd EL-Hafez, A.A.; S.F. EL-Sayed and A.A. Gharib (1997). Genetic analysis
of cucumber yield and its components by diallel crossing. Egypt J.Hort.
24:141-159.

Abd Rabou, A.M. (2003). Breeding of cucumber plant to resist Fusarium wilt
M.Sc.Thesis, Fac. Agric., Azhar Univ.,84 pp.

Awad, M.M.W. (1996). Genetic studies on some economic characters in
diallel crosses under high temperature conditions in cucumber,
Cucumis sativus, L. PhD. Thesis, Fac. Agric., Cairo University.,120 pp

Barker, K.R., J.L. Townshend, G.W. Bird, I.J. Thomason, and D.W. Dickson
(1986). Determining nematode population responses to control agents.
p. 283 - 287. In: K. D. Hickey (ed.). Methods for evaluated pesticides
for control of plant pathogens. APS. St. Paul. Minn.

1088



J. Agric. Sci. Mansoura Univ., 34 (2), February, 2009

Byrd, D.W.; J.R. Ferris and C.J. Nusbaum (1972). A method for estimating
number of eggs of Meloidogyne spp. in soil. Journal of Nematology
4,266-269.

Delaney, D.E. and R.L. Lower (1987). Generation means analysis of plant
characters in crosses between two determinate cucumber lines and
Cucumis sativus var. hardwickii. J. Amer. Soc. Hort. Sci.112:707-711.

EL-Mahdy, I.M.; A.Y. Mazrouh and A.S. Gendy (1992). Heterosis and nature
of gene action in intervarietal crosses of cucumber Cucumis sativus L.
Menofiya J.Agric.Res., 17.3:1251-1261.

Fang, X.J; X.F. Gu and X. Han (1994). New cucumber cultivar Zhongnong 8
for outdoor cultivation. China Vegetables. 3:2. (CAB Abstracts CD
1995).

Ghaderi, A. and R.L. Lower (1979). Gene effects of some vegetative
characters of cucumber .J. Amer. Soc. Hort. Sci.104:141-144.

Hadisoeganda, W.W. and J.N. Sasser (1982). Resistance of tomato, bean,
southern pea, and garden pea cultivars to root-knot nematodes based
on host suitability. Plant Disease 66; 145-150.

Koraiem, A.M. (1979). Host-parasite relationship of the root-knot nematodes
Meloidogyne spp. Infecting cucurbitaceous vegetable crop in Egypt.
M.Sc.Thesis, Fac. Agric., Cairo University.,101 pp.

Lower, R.L.; N. James and C.H. Miller (1982). Gene action and heterosis for
yield and vegetative characteristics in a cross between a gynoecious
pickling cucumber inbred and Cucumis sativus var. hardwickii line. J.
Amer. Soc. Hort. Sci. 107:75-78.

Montasser, S.A. (1982). Host-parasite relations of M. javanica and
Rotylenchulus reniformis on some cucurbitaceous crops. PhD. , Fac.
Agric., AL-Azhar Univ.,167 pp.

Nienhuis, J. and R.L. Lower (1980). Gene effects for several characteristics in
a cross between a pickling cucumber inbred (Cucumis sativus L.) and a
Cucumis hardwickii R. Hortscience. 15:420. (PIl. Breed. Abstr. 51: 7686,
1981).

Owens, K.W.; F.A. Bliss and C.E. Peteson (1985). Genetic variation within
and between two cucumber populations derived via the inbred
backcross line method. J. Amer. Soc. Hort. Sci. 110:437-441.

Ram, H.H.; D.K. Singh; P.C. Ttripathi and P.N. Rai (1996). Indigenous
germplasm resource in cucurbits. Recent horticulture, 3:70-75.(CAB
Abstracts CD1996-1998).

Steel, R.G. and J.H. Torrie (1984). Participles and procedures of statistics Mc
Graw -Hill Co., Singapore, 2nd Ed.4th Printing,633 pp.

Taha, M. M. (1989). Genetical studies on some species and varieties within
the family cucurbitaceae. PhD. Thesis, Mansoura univ. Egypt.,105 pp.

Walters, S.A. and T.C. Wehner (1996). NC-42 and NC-43: Root-knot
nematode resistant cucumber germplasm. Hortscience 31 (7): 1246-
1247.

Walters, S.A. and T.C. Wehner (1997). "Lucia", "Manteo" and "Shelby" root-
knot nematode resistant cucumber inbred lines. Hortscience, 32(7) :
1301-1303.

Walters, S.A. and T.C. Wehner (1998). Independence of the Mj nematode
resistance gene from 17 gene loci in cucumber .Hort.Sci. 33(6): 1050-
1052.

1089



Kheraba, A. H. et al.

Walters, S.A.; T.C. Wehner and K.R. Barker (1992). Effects of root decay on
the relationship between Meloidogyne spp. gall index and egg mass
number in cucumber and horned cucumber. Supplement to J. of
Nemat. 24 (45):707-711.

Walters S.A.; T.C. Wehner and K.R. Barker (1993). Root-knot nematode
resistance in cucumber and horned cucumber. Hortscince 28 (2):151-
154,

Walters, S.A.; T.C. Wehner and K.R. Barker (1997). A single recessive gene
for resistance to the root-kont nematode .J.Heredity, 58(1).

Walters, S.A.; T.C. Wehner and K.R. Barker (1998). Greenhouse and field
resistance in cucumber to root-knot nematodes. Nematology. 1(3):279-
284.

Wehner, T.C.; S.A. Walters and K.R. Barker (1991). Resistance to root-knot
nematodes in cucumber and horned cucumber, Supplement to Journal
of Nematology. 23(45):611-614.

Zhang, M. and H. Cui (1993). Application of factor analysis to cucumber
breeding. Report Cucurbit Genetics Cooperative, 16:27-29.

Lgina g JLAD VM ary B ) gdad) et 1y gilayi da glia

GOl G anad asa Frol_die 3 aafaaal Ay A a4 aa]
k1) ) 3 (S gaey Ola) g **H Al ala) Caalks i g

3_alal daala-de) 3l 43lSa padl) and %

B AR daala 130 A - L ol gilasill g 0130 O pead) pud *#

4o )30 Gigall 38 e ~gpfilead) Egag gaa - puadl) & gay aud

claidl G oz sl Jaall g 4 paall Cog b cont Al jall s3a 8 o jlad SO Cuy al
G Js1 e all ilas (i o (Rsall) eliall (5 saal) Cag yda cant g jal Al Y1 4 sl
M. siall a8ad 1 gilas da slial Ll g (gl Cainall s LAl (e ¥ gouid aali o5 4y il
aicall 5 4 gliall Adal ALl LY (e i anil 4 52l 038 e Sl ¢ 32l ela LS, incognita
cual Al 4 4 sl Ll L ML incognita Jsdall a1 siles e slial Leina 5 Wl s (5 sl
a3 Al Ge JsY) e 3l L gpl s Ao Liad i) (¢ sial) Jiall) aplall (5 50l) oy ok cns
LS. M. incognita _siall e 12 gilas da slial Wy (5 laill Canall s JLAN (e YD s ap
Lall oy g bl Caiaal) 5 Ga liall ddual Alalall dusedl) s anil Ay atll oda e U 6 3l els
As Y YL of () (A3 A el &5 cuals M. incognita  siad) i 13 siles de slial Leiaa
Lt daglie 457 ¢V YL @ ekl LS ML incognita siall s 1o silel Ao gie daslie <l
Lol e SN e 5l 3 L7 X Po cpaedl el a3 . M. incognita siall s 1 gilesd
i aa ((JEal) ) 200 Ay il mils El 5, M. incognita sdadl a8t 1 sl Alle A lia
M. sdadl 2t 1o slanl Ale daglia @ yedal ) Y AL lae L (4 gall) Y1 A ol
B8 28 g6 Al all Jae gl s VL Slid) 4l o) Y ZAN 4 ) @y el Liw incognita
Ay, Jsmanall 5 4 pumdll lacall dua e Wl cay o)l Canall e g V) B e 1 ADL)
S e Oy a2aS K S0l Jsaanally )l Bl Jsladdia 8 Lo X Pc (ragdl 358
O Al i) Juzmdl 5 0358 S Jpana Jeb L7 x Pe cpned) Dedsl o (B aells ¥
Bl phy Jgla Cus

1090



