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ABSTRACT

This study was conducted during the period from 2003 to 2006. The genetic
materials used in the present investigation included 16 different genotypes of cucumber
(Cucumis sativus L,), in addition to Beit Alpha variety. The genotypes were examined to
CMV resistance by using biological, serological and molecular methods. At the
cotyledon stage, the seedlings were mechanically inoculated by rubbing with virus
inoculum. Disease severity was assessed visually at 14-25 days, on true leaves, after
inoculation with CMV. The results revealed that six out of sixteen cucumber inbred
lines (Cus 260/1980, 6-5-23-2 Kaha, 1-180-309-18-105 Dokky, 5-57-22-17 Kaha, Cus
38/1991, and 25-2-1-90 Kaha) were found to be without systemic symptoms of CMV
infection and proved to be resistant to CMV when tested by DAS-ELISA and RT-PCR.
The promising accessions as sources of resistance were intercrossed with leading
commercial type (Beit Alpha) in half di-allel matting. Twenty one cucumber hybrids
obtained from the half di-allel crossing were subjected to CMV artificial inoculation in a
separate greenhouse and symptoms were visually monitored for two months. Only seven
cucumber hybrids showed high level of resistance to CMV after screening and
evaluation in greenhouse. The horticultural and genetically studies cleared that the best
line was 5-57-22-17 Kaha and best hybrid was 5-57-22-17 Kaha X 1-180-309-18-105
DOKY. This hybrid was recommended for further evaluation as high yielding, good fruit
quality and CMV resistance.
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SUMMARY
This study was conducted during the period from 2003 to 2006. The

breeding materials used included 17 different genotypes of cucumber
(Cucumis sativus, L.). EI-Safa and Pasandra are two commercially available
hybrids in the Egyptian market and also were included in the evaluation
experiment. Self pollination was carried out to obtain cucumber inbred lines
which were used to produce F; hybrids. The work was carried out under
greenhouse conditions at Kaha, Vegetable Research Farm, Qalubia
governorate Egypt. The evaluation of resistance to CMV, using ELISA and
RT-PCR methods was carried out at biotechnology Lab, Improvement of the
Main Vegetables and Hybrids Production Project (I.M.V.H.P.P), Veg. Res.,
Dept., Hort. Res. Inst., Dokki, Giza.
1. Genotypes evaluation
b. Evaluation for CMV

The sixteen inbred lines of cucumber in addition to one commercial
(Beit-Alpha) cultivar as a susceptible genotype were examined to CMV
resistance by using biological, serological and molecular methods. The CMV
isolate identified by Virus and Phytoplasma Res. Dept., Plant Path. Res.
Inst., (ARC), was used for mechanical inoculation to all cucumber genotypes
included in this study. The seeds of genotypes were incubated and the
seedlings were cultivated in transplanting trays with mixture of peat moss,
vermiculite, macro and micro elements which were kept under greenhouse
conditions. At the cotyledon stage, the seedlings were mechanically
inoculated by rubbing with virus inoculums. Disease severity was assessed
visually at 14-25 days on true leaves after inoculation with CMV. The results
revealed that six out of sixteen cucumber inbred lines (Cus 260/1980, 6-5-
23-2 Kaha, 1-180-309-18-105 Dokky, 5-57-22-17 Kaha, Cus 38/1991, and
25-2-1-90 Kaha) were found to be without systemic symptoms of CMV
infection and proved to be resistant to CMV when tested by DAS-ELISA and
RT-PCR.
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The promising accessions were used as sources of resistance and
crossed with the commercial type (Beit-Alpha) in a half di-allel mating. In
order to determine the genetic polymorphism and discriminate among
cucumber inbred lines, RAPD-PCR analysis was conducted on the DNAs
isolated from each line. Dendrograms representing genetic distances were
performed on the studied genotypes using the UPGMA (Unweighted Pair
Group Method with Arithmetic Average).

b. Horticultural evaluation

Seventeen cucumber genotypes were evaluated in a greenhouse during
the two seasons of 2003 and 2004 to study their performance.

1-Three genotypes, i.e. 3, 7 and 9, gave the longest stem in both
seasons with significant differences compared with the other genotypes of
this study.

2-The result showed that line 3 gave significantly the longest fruit
compared with the other genotypes in both years.

3-Fruit diameter was significantly the greatest in lines 3 and 12
compared with the other genotypes in both years.

4- Line (3) gave significantly the heaviest fruit weight in both seasons of
study.

5-The lines 1, 4 and 15 had significantly the highest number of female
flowers per node without significant differences among them in the two
seasons. On other hand, the results indicated that lines 3 and 11 had the
lowest number of female flowers per node in both seasons.

6-Fruits of lines 9 and 11 had bitter taste in the two seasons.

7-Lines 3 and 11 gave white spines but line 9 gave black spines
on the fruits in the two seasons.

2. Evaluation of cucumber hybrids
a. Evaluation of F; hybrids for CMV resistance
Twenty one cucumber hybrids obtained from the half di-allel crossing
between six resistant genotypes and local commercial cultivar (Beit-Alpha)
were subjected to CMV artificial inoculation in a separate greenhouse and

symptoms were visually monitored for two months.
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Only seven out of the twenty cucumber hybrids showed high level of
resistance to CMV after screening in the greenhouse and evaluation for
CMV resistance. The resistant hybrids obtained did not develop visual
symptoms of CMV infection on cotyledons or true leaves. These resistant

lines could serve as potential sources of resistance in breeding programs.

b. Evaluation of cucumber hybrids for horticulture characters
This study was conducted in a greenhouse during the two seasons of

2005 and 2006. Thirty cucumber genotypes i.e., 7 parents, 21 hybrids and 2
commercial hybrids (EL-Safa and Pasandra) were evaluated as follows.

1.Parent (P3) gave the longest stem in both seasons. The hybrids which
included P53 gave significantly long stems compared with the other hybrids in
the two seasons without significant differences with commercial hybrid
(Pasandra) and another 3 hybrids in the first season. On the contrary, P; had
the shortest main stem in the two seasons with significant differences
compared with other parents.

2.The P;3; exhibited the greatest fruit length in the two seasons. The
results indicated that hybrid (P3) X (Pe) gave the highest fruit length with
significant differences compared with other hybrids in the two seasons of
study.

3.Parents P6 had significantly the highest fruit diameter in both seasons.
The results showed also that the hybrids (P;) X (Pe) and (P3) X (Pg) gave the
highest fruit diameter with significant differences with other hybrids in the two
seasons.

4.Parent P; gave the highest the fruit weight in the two seasons. The
results pointed out that the hybrid (P,) X (P3), (P3) X (Ps) and (Ps) X (Pg) had
significantly the highest fruit weight compared with the other hybrids in the
two seasons.

5.Parent P; had significantly the highest number of female flowers per
node in the two seasons. The results showed that hybrid (P;) X (P,) had
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significantly the highest number of female flowers per node compared with
the other hybrids in the two seasons.

6.Parent P1 had significantly the highest early yield / plant in the two
seasons. The results indicated also that the hybrid (P;) X (P,) gave the
highest early yield / plant with significant differences with the other hybrids in
the two seasons.

7.Parent P4 had significantly the highest total yield / plant in the two
seasons. The results showed also that the hybrid (P;) X (P,) gave the
highest total yield / plant with significant differences compared with the other
hybrids in both seasons.

8.Fruit of P5 had bitter taste in the two seasons. Also, the fruits of six
hybrids which included P5 had bitter taste.

9.Parents P; and Ps had white spines on the fruits in the two seasons.
On the contrary, the fruits of the other lines were smooth. All hybrids which
contained P3 or P5 had white spines on the fruits in both seasons.
3. Genetical studies

1.Cucumber main stem length was studied genetically using the cross
(Psx P7). Mid-parent heterosis and high-parent heterosis had values ranged
between 30.6% and 8.1%, respectively. Over dominance of main stem
length character towards the high parent was obtained. This character was
controlled by one gene. Broad and narrow sense heritability were 80.4% and
70.4%, respectively.

2.Fruit length was studied using the cross (P1x P4). Mid-parent heterosis
and high-parent heterosis had negative values (-5%and -15.9%,
respectively). The results indicated that partial dominance of fruit length
character towards the short parent and controlled by one gene. Broad and
narrow sense heritability were 80.5% and 75.04% respectively.

3.Fruit diameter was studied in the cross (P,x P,). Mid-parent heterosis
had positive value (0.5%) but high-parent heterosis had negative value (-
8.9%). The results indicated partial dominance of fruit diameter character

towards the high parent was recorded. This character was found to be
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4.Fruit weight was studied using the cross (P:x P4). Mid-parent
heterosis had positive value (11.9%) but high-parent heterosis had negative
value (-5.63%). The positive potence ratio (P) with value (0.65) indicated
partial dominance of fruit weight character towards the heavy fruit parent and
this character was controlled by three genes. Broad sense heritability
estimates were moderate (68%) whereas narrow those of sense heritability
were low (32.8%).

5.Number of female flowers per node was studied in the cross (P;x Ps).
Mid-parent heterosis had positive value (0.0%) but high-parent heterosis had
negative value (-45.6%). The potence ratio (P) with value (0.0) indicated no
dominance was observed and nine genes were found to be effective in the
performance of this character. Broad and narrow sense heritability were
92.63% and 91.7%, respectively.

6.Total yield character was studied in the cross (P;x Ps). Mid-parent and
better parent heterosis values were 97.8% and 19%, respectively. Potence
ratio (P) gave the value 1.5 indicating over dominance of total yield per plant
towards the high parent and this character was controlled by poly gene (25
genes). Broad sense heritability estimates were moderately high (78.5%) for
fruit weight whereas narrow those of sense heritability were moderate
(55.9.8%).

7.Bitter fruit taste character was studied using the cross (P;x Ps) and
found that this character was dominant and controlled by one pair of genes.

8.The spines produced on the fruit character was studied using the
hybrid (P1% Ps) and found that smooth fruit was dominant and this character

is singly inherited.
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