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ABSTRACT 
 

Nine accessions of cucumber and Beta alpha cultivars from North Central Regional Plant Introduction Station  (USDA) viz, PI 

109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha (B), PI 178885 (2), PI 218036 

(3) and PI 390238 (4)  as well as their twenty one F1 hybrids in a line × tester meeting design  were used in the present study to estimate 
heterosis percentage (relative to both mid and better parents), potence ratio and combining ability (general and specific) data were 

recorded for some characters in cucumber (Cucumis sativus L.) beside estimating  resistance to the two – spotted spider mite, 

Tetranychus urticae Koch. The experiment was conducted at Kaha Research Farm, Kaliobia Governorate under unheated plastic house 

in three successive seasons, 2015, 2016 and 2017. The obtained results reflected that significant differences were observed between all 

the studied characters. In some crosses, high rate of parent heterosis and potence ratio values were observed for the traits supporting the 
over dominance hypothesis. Other degrees of dominance were observed in many crosses concerning some traits. These results revealed 

that the hybrid vigor is important for commercial production of cucumber hybrid. Estimates of GCA effects showed that the parent PI 

109483 (P25) as well as a line showed that it's the best parent for early and total yield while, PI 169352 (24) was the best parent for early, 

total yield, average fruit weight and fruit length and PI 169392 (20) was the best parent for earliness characters. But PI211984 (26) and 

Beat alpha were the best parents for reducing number of movable stages of T. urticae. Estimates of SCA effects cleared that the F1 cross 
(P23×P2) was the best combination for early, total yield and the period to first female flower anthesis. Also, the F1 cross (B ×P3) was the 

best combination for total yield, early yield, main stem length and the average fruit of weight. The F1 cross (P26×P4) was the best cross 

for total yield, early yield and number of node carried first female flower. The F1 cross (P32×P2) was the best cross for reducing number 

of movable stages of T. urticae, as well as, decreasing the level infestation of the two spider mites on cucumber plants. 
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INTRODUCTION 
 

Cucumber (Cucumis sativus L.)  is one of the most 

important vegetable crops that belong to family 

cucurbitaceae where it is  grown all over the world due to it's 
good source of vitamins, minerals, fibers and  high water 

content as well as its flesh is rich in potassium. In 2015, the 

total area cultivated with cucumber was about 55620 feddan 
with total productivity of 495982 tons with an average yield 

of 8.917 ton / feddan. (Ministry of Agriculture and Land 

Reclamation Statistics, Egypt, 2015). It had become an 
important commercial crop for local market or exportation. 

The Line × Tester analysis gives a fairly good idea of both 

general and specific combining abilities of parents and 
hybrid combinations (Ahmed et al. 1998). Verma et al. 

(2000) estimated combining ability effects in cucumber with 

a line × tester method comprising 21 hybrids obtained by 
crossing seven lines and three testers. Significant differences 

were observed among the parents and hybrids for GCA and 

SCA, respectively. Parents K27080, LC-3, C-12 and GY2 
were found good general combiners for yield and yield 

component traits. High SCA effects for yield and other 

characters were exhibited by the cross combinations JLG × 
C-12, K 27080 × C-12 and K 27080 × LC-3. Singh et al. 

(2011) recorded combining ability effects for different 

characters of cucumber in a line x tester mating design 
comprising 12 lines and 3 testers and their 36 F1 hybrids. 

The result revealed high and significant differences among 

the parents and hybrids for most of the characters except 
number of nodes to male flower, female flower and length of 

fruit. Among the parents, CC-5, BSC-1, and CC-7 were 

found to be good general combiners for number of primary 
branches per plant, weight of fruit, number of fruit per plant 

and fruit yield per plant. The cross combination VRC-18 × 

CC-5, BSC-1 × CC-5 and CC-7 × CHC were found to be 
good combinations for fruit yield and its related contributing 

characters. 

Heterosis breeding can be one of the most viable 
options for breaking the present yield barriers (Devi et 

al.,2017). Different heterosis values and potence ratio for 

cucumber were reported by several authors viz., Awad 

(1996), Dogra et al. (1997) and El Sayed (2015), who 

mentioned that the positive value of potence ratio indicated 

the over dominance for total yield and main stem length 
characters and partial dominance for fruit weight, fruit length 

and period to first female flower anthesis characters. Awny 

et al. (1992) mentioned that, the genotypic means square 
were significant for days for female flowering. The results 

showed that, no specific hybrid was the highest for heterosis 

values for the (M.P) or the (B.P), in the same time; the 
hybrid (Victory × Lama) cleared that the highest values of 

heterosis for most traits. All hybrids showed variable results 

for all traits. The two hybrids (Ieang Gaea × Victory) and 
(Victory × Cool green) showed the highest heterosis values 

from the (B.P). Thakur et al. (2017) mentioned that in six 

genotypes were used to develop 15 F1 hybrids of cucumber 
by half diallel mating design. The mean sums of squares were 

highly significant for all the characters. The genotypes P1-

618860, UHF-CUC-1, UHF-CUC-2 and Khira-75 were 
found superior on the basis of mean performance for earliness 

and related yield characters. Appreciable heterosis was 

observed over better parent for most of the studied characters. 
The F1 hybrids were found to be superior in performance 

over better parent for various characters were Khira-75 x PI-

618860 (16.30 and 65.71), Khira-75 x UHF-CUC-2 (23.48 
and 60.22) and Khira-75 x UHF-CUC-1(23.01 and 59.60) 

including yield per plot and per hectare respectively where 

they can be exploited for commercial cultivation. Although 
host plant resistance alone or in combination with other 

methods is environmentally safe and compatible with IPM, 

however this strategy is practical only when resistant 
varieties of crops are available and identified. Even a 

moderate level of resistance in a crop can have a positive 

impact and can reduce the number of pesticide applications 
(Srivastava, 1993).Tetranychus urticae Koch is one of the 

most important pests of greenhouse cucumbers, especially 

under hot and dry conditions (Hussey and Scopes, 1985). 
This species is adapted to various environmental conditions 

and the greenhouses are ideal areas for that, which can 

complete a generation in one week (Düzgünes and 
Çobanolu, 1983). T. urticae Koch feeds on the plant sap 
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causing serious damage varying according to the degree of 

infestations (Iskander et al. 2002). Spider mites are the most 
common mites attacking woody plants. This mite has been 

reported infesting over 200 species of plants. A number of 

vegetable crops such as tomatoes, squash, eggplant, 
cucumber are also subject to two spotted spider mite 

infestations and damage. It is also a severe pest in 

greenhouses as well as on open field crops during summer 
plantation causing a variety of degrees of damage and lately 

yield losses Heikal and Ali (2000) , Faris et al.(2004), Hanfy 

(2004), Abu-Zaid (2007), Ghallab et al.(2011), El-Saidy et 
al.(2012) and Azouz et al. (2014). Shoorooei1 et al. (2012) 

evaluated ten accessions of cucumber   from the National 

Gene Bank, Karaj. They found maximum number of mites 
were observed at C104 (12.79±0.53) and C118 (12.3±0.4) 

and minimums were observed in C90 (5.58±0.65) and C39 

(5.82±0.46). Therefore, the mentioned accessions were 
supposed to be typically susceptible and resistant to 

T.urticae respectively. The objectives of the present 

investigation were to estimate the magnitude of heterosis 
as well as genetic components and for traits under study in 

a line × tester meeting design  to recognize desirable 

parents and their cross combinations as genetic resources 
for improving these important traits and to identify suitable 

material to be used in cucumber breeding programs. It is 

hoped that the present study may help cucumber breeder to 
produce new hybrid varieties of cucumber with tolerance 

to the two spotted spider mite. 
 

MATERIALS AND METHODS 
 

 Horticulture study 

This study was carried out in 2015, 2016 and 2017 

at Kaha Research Farm, Kaliobia Governorate under 
unheated plastic house (9 m x 59 m, 4m height).Nine 

cucumber accessions and Beta  alpha (B) cultivars from 

North Central Regional Plant Introduction Station  
(USDA) viz, PI 109483 (25), PI 169352 (24), PI 169395 

(23), PI 211117 (32), PI211984 (26) , PI 169392 (20) 

,Beta-alpha, PI 178885 (2), PI 218036 (3) and PI 390238 
(4). On 2015 the parental were planted three seasons for 

selfing to insure homozygosity. 

Seven plants introduction viz., PI 109483 (25), PI 
169352 (24), PI 169395 (23), PI 211117 (32), PI 211984 

(26), PI 169392 (20) and Beta-alpha (B) were used as 

females (Lines). Each of them was crossed with three other 
genotypes PI 178885 (2), PI 218036 (3) and PI 390238 (4) 

as males (Testers). Parents were crossed to produce the F1 

hybrid seeds in Line × Tester mating design. 
Seeds of the nine parental lines, Beta alpha and 

their twenty one F1's crosses were planted in seedling 

trays on the first of February (2016) in first season and on 
first of February (2017) in the second season. When the 

seedlings were 25 days old they were transplanted in the 

unheated plastic house. The experimental design was 
complete randomized block design with three replicates. 

Each plot contained 10 parents and their 21 F1 hybrids. 

Each replicate consisted of 10 plants for each population 
spaced 50 cm apart.   

Data were recorded as following 

a. Vegetative characters 
1- Average main stem length (cm) 

Sample of ten plants for each experimental replicate 

was taken after 60 days after transplanting, and the Average 
main stem length was measured in centimeters from the 

cotyledon node to the top end. 

2- Number of branches /plant 

Sample of ten plants for each experimental 
replicate was taken after 60 days after transplanting and the 

branches per plant were counted.   

b. Flowering characters 
1- Number of days to first female flower anthesis . 

2- Number of node carry first female flower. 

c. Fruit characters 
Ten fruits from each genotype were taken for 

determining average fruit characters as following: 

1- Fruit length (cm) 
Average fruit length was determined in centimeters 

using average of 10 fruits/ replicate by Vernier caliper. 

2- Fruit diameter (cm) 
Average fruit diameter was determined in 

centimeters using average of 10 fruits at the middle of the 

fruit by Vernier caliper. 
3- Fruit weight (g) 

Average fruit weight was determined in the 

marketable stage of the fruit. 
d. Yield and it's component 

1- Early yield / plant (kg) 

Early yield per plant was determined by weighing all 
three first harvesting produced fruits per plant 

2-Total yield / plant (kg) 

Total yield per plant was determined by weighing all 
produced fruits per plant. 

 Resistance to Tetranychus urticae Koch  

This study was carried out in 2016 and 2017 at 
Kaha Research Farm, Kaliobia Governorate under 

unheated plastic house (9 m x 59 m, 4m height). Seeds of 

the nine parental lines, Beta alpha and their twenty one F1's 
crosses were planted in seedling trays on 1

st
 of February 

(2016) in the first season and on 1
st

 of February (2017) in 

the second season. When the seedlings were 25 days old 
they were transplanted in the unheated plastic house. The 

experimental design was complete randomized block 

design with three replicates. Each plot contained 10 parents 
and their 21 F1 hybrids. Each replicate consisted of 5 plants 

for each population spaced 50 cm apart. 

 Sampling technique for T. urticae infestation 
The plant leaves in this trait were left to natural 

infestation. Two weeks after transplanting the cucumber 

seedlings to the greenhouse, five leaves randomly chosen 
from different levels of plants were picked up from each 

replicate and then kept in tightly closed paper bags where 

were transferred to the laboratory at the same day to 
estimate the number of movable stages of T. urticae were 

estimated by counting the total number per two square 

inches randomize chosen of lower surface of the leaves 
with the aid of a stereomicroscope. Samples were taken 7 

days intervals for each experiment and the sampling 

continued for 10 weeks. 

Statistical analysis 

Variation among different materials were tested by 

the normal F test and the comparison among means of the 

studied materials were done by using the New L.S.D test 

(Snedecor and Cochran, 1990). Combining ability effects 

and genetic components were estimated by using Line × 

Tester analysis according to Singh and Choadhary (1977) on 

season 2017. Average degree of heterosis (ADH%) was 

estimated as the increase or decrease percent of F1 

performance over the mid-parent (MP) and better parent 
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(BP) on season 2017 (Sinha and Khanna, 1975) as 

following;  

Heterosis based on MP= 
1001 



MP

MPF  

Heterosis based on HP =
1001 



BP

BPF  

Potence ratio (PR) was estimated to determine the 

nature of dominance and its direction on season 2017 

(Smith, 1952) as following:     

Potence ratio (P R %) = 
)(

2

1
12

1

PP

MPF




 

Where: MP , BP , 
1F ,

2P  and 
1P  are the mid-parents, 

mean of best parent in the trait, mean of F1 hybrids and the 
means of means of the high and low parents, respectively. 

The statistical analysis (ANOVA) of the obtained 

data for Tetranychus urticae Koch infestation was 

performed by using SAS program (SAS Institute (2010), 

which runs under WIN. Also the difference between means 

was conducted by using New Least Significant Difference 

test in this program. 
 

RESULTS AND DISCUSSION 
 

 

A- Mean performance: 

Obtained data from ten genotypes and their 

twenty one cucumber hybrids from season 2016, 2017 

and the combined 2016 and 2017 were presented in 

Table (1) and Table (2). No significant differences were 

found between the two years of study for all tested 

genotypes for all traits. Moreover, significant 

differences were found among genotypes for all studied 

traits indicating wide diversity among the parental 

materials was used in this study. These results are in 

agreement with Thakur et al. (2017) who reported that 

the analysis of variance of twenty one cucumber 

genotypes (parents and hybrids) showed significant 

differences for all characters, while disagreed with that 

obtained by Airina (2013) who reported that the analysis 

of variance for 15 characters in 25 genotypes showed 

significant variability for 9 characters. There were no 

significant differences for the characters length of main 

vine, branches/plant, node at which first female flower 

emerged and length of fruit. 

 Wide range was observed among genotypes for 

main stem length on the combined seasons. The hybrids 

B × P 4 and P 26× P 2 had the tallest main stem length 

over all other evaluated genotypes (2.56 and 2.54 m 

respectively with no significant between them), but P 20 

× P 4 ranked second for this trait (2.46 m). Meanwhile, 

P 23 × P 3 gave the shortest main stem length (1.27m). 

 
 

Table 1. Mean performance of the ten parents and their twenty one crosses of cucumber for main stem length, 

number of branches, number of days to anthesis first female flower, number of node carried first female 

flower and average fruit weight in 2016 , 2017 and combined seasons 2016 and 2017.  

Genotypesz 

Main stem length 

(m) 

No. of  

branches 

No. of days to anthesis 

first female flower 

No. of node carried 

first female flower 

Average fruit  

Weight (g) 

2016 2017 Comy 2016 2017 Comy 2016 2017 Comy 2016 2017 Comy 2016 2017 Comy 

P25 1.84 1.66 1.75  5.56 6.43 6.00 28.20 30.26 29.23 2.80 2.83 2.81 133.56 133.53 133.55 
P24 2.20 2.18 2.19 8.26 8.56 8.41 25.66 25.86 25.76 2.60 2.53 2.56 143.00 148.53 145.70 
P23 1.86 1.74 1.80  13.03 13.33 13.18 25.63 25.40 25.51 2.70 2.66 2.68 105.13 105.25 105.18 

P32 2.25 2.22 2.24  14.80 13.66 14.23 29.23 31.46 30.35 2.46 2.46 2.46 149.10 151.10 150.10 
P26 1.69 1.71 1.70  13.96 12.20 13.08 22.70 22.66 22.68 3.33 3.33 3.33 81.90 81.50 81.70 
P20 1.79 1.77 1.76  7.93 7.66 7.80 22.06 23.06 22.56 1.73 1.76 1.75 83.23 80.56 81.90 

B 1.82 1.69 1.75  8.60 8.16 8.38 24.86 25.03 24.95 2.13 2.13 2.13 64.83 64.90 64.86 
P2 2.41 2.39 2.40  12.16 12.16 12.17 27.66 26.40 27.03 3.36 3.20 2.28 102.90 101.36 102.13 
P3 2.19 2.16 2.18  14.10 14.40 14.25 24.03 25.36 24.70 2.10 2.13 2.11 103.96 100.33 102.15 

P4 2.23 2.24 2.23  10.50 11.16 10.83 28.00 28.13 28.06 2.66 2.56 2.61 71.63 67.66 69.65 
P25 × P2 2.15 2.16 2.15  11.83 10.00 10.91 27.96 27.93 27.95 2.86 2.76 2.81 124.43 127.30 125.86 
P24 × P2 2.20 2.15 2.18  14.63 14.56 14.60 27.56 26.63 27.10 3.60 3.46 3.53 164.43 158.16 161.30 

P23 × P2 1.76 171 1.75  7.86 7.90 7.88 24.33 26.40 25.36 2.46 2.53 2.50 96.93 98.73 97.83 
P32 × P2 2.43 2.30 2.36  14.73 14.90 14.81 31.76 33.20 32.48 2.66 2.53 2.60 157.10 166.23 161.66 
P26 × P2 2.45 2.45 2.54  15.23 16.16 15.70 34.76 35.13 34.95 3.60 3.50 3.55 104.76 108.70 106.73 

P20 × P2 2.02 1.92 1.97  7.46 7.00 7.23 23.00 22.53 22.76 2.76 2.93 2.85 110.86 109.00 109.93 
B × P2 1.80 1.72 1.76 10.23 10.96 10.60 29.73 30.20 29.97 2.60 2.46 2.53 90.96 98.03 94.46 
P25 × P3 1.71 1.71 1.71 10.36 10.76 10.56 22.86 24.80 23.83 2.36 2.16 2.26 115.80 121.61 118.48 

P24 × P3 1.39 1.43 1.41 5.23 5.00 5.11 24.43 25.10 27.76 3.43 3.33 3.38 155.73 152.26 154.00 
P23 × P3 1.31 1.22 1.27 7.83 8.00 7.91 27.26 26.60 26.93 3.33 3.00 3.16 96.66 92.73 94.70 
P32 × P3 1.97 1.98 1.97 10.36 10.36 10.36 23.73 24.90 24.31 2.56 2.53 2.55 92.43 88.30 90.36 

P26 × P3 1.59 1.57 1.58 10.50 10.66 10.58 25.56 26.00 25.78 3.46 3.46 3.46 118.43 112.66 115.55 
P20 × P3 2.12 2.21 2.16 9.03 8.86 8.95 28.46 28.06 28.26 1.46 1.53 1.50 99.86 96.36 98.11 
B × P3 2.36 2.30 2.33 11.70 12.83 12.26 27.63 27.06 27.35 3.30 3.13 3.21 142.33 143.60 142.96 

P25 × P4 2.00 2.03 2.01 10.40 10.60 10.50 27.70 28.30 28.00 3.60 3.40 3.50 104.23 102.22 103.23 
P24 × P4 2.30 2.32 2.31 11.96 12.10 12.03 25.06 25.60 25.33 2.33 2.23 2.28 123.63 120.96 122.30 
P23 × P4 2.31 2.32 2.31 7.73 8.33 8.03 29.33 28.73 29.03 2.43 2.23 2.33 117.06 124.46 120.76 

P32 × P4 1.98 1.97 1.97 8.13 7.66 7.90 31.03 33.43 32.23 2.40 2.46 2.43 144.76 141.80 143.28 
P26 × P4 2.20 2.21 2.21 11.56 12.70 12.13 25.86 27.70 26.78 2.66 2.63 2.65 90.02 92.83 91.43 
P20 × P4 2.44 2.47 2.46 8.30 8.56 8.43 24.28 26.20 25.23 2.83 3.10 2.96 93.23 101.66 97.45 

B × P4 2.55 2.57 2.56 12.30 12.90 12.60 24.40 25.50 24.95 3.13 3.13 3.13 90.50 86.10 88.30 

N.L.S.D(0.05) 0.69 0.74 0.65 4.33 4.84 4.08 4.5 6.15 4.5 0.62 0.87 0.69 15.35 18.76 16.58 

z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta -alpha, PI 178885 (2), PI 218036  

(3) and PI 390238 (4). Y, Combined seasons. 
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Wide range was observed among genotypes for 

number of branches on the combined seasons. The 

hybrid P 26 × P 2 which  had the largest branch number 

(15.70), while the hybrids P 32 × P 2 and P 24 × P 2 

ranked  the second for this trait (14.81 and 14.60 

respectively with no significant between them). 

Meanwhile, P 24 × P 3 gave the fewest branch number 

(5.11). Number of days to anthesis first female flower 

on the combined seasons ranged from 34.95 (P 26 × P 

2) to 22.56 days (P 20). The parent P 20 had the fewest 

number of days to first female flower anthesis (22.56 

day) while the parent P 26 (22.68 day) ranked the 

second in this trait followed by the cross (P 20 × P 2) 

where there was no significant different among them. 

Number of node carried first female flower on 

the combined seasons ranged from 1.50 (P 20 × P 3) to 

3.55 (P 26 × P 2). The hybrid (P 20 × P 3) had the 

fewest number of node carried first female flower 

(1.50), while P 20 ranked the second for this trait (1.75) 

with no significant difference between them. 

Meanwhile, (P 26 × P 2) cross gave the largest number 

of node carried first female flower (3.55). Average fruit 

weight ranged from 161.66 g (P 32 × P 2) to 88.3 g (B × 

P4). The hybrids (P 32 × P 2) and (P 24 × P 2) had 

heaviest average fruit weights with no significant 

differences were found between them In contrast;  Beta 

alpha gave the lowest average fruit weight (64.86 g) on 

the combined seasons. These findings were similar with 

Abd EL- Hafez et al. (1997) who studied 5 lines of 

cucumber with their hybrids, stating presence of highly 

significant differences for fruit weight. 

Narrow range was observed among genotypes in 

fruit diameter. Fruit diameter on the combined seasons 

ranged from 3.06 cm (P 26 × P 3) to 2.10 cm (P 32 × P 

3). The hybrid (P 26 × P 3) had the largest fruit 

diameter, but P 20 × P 2 (2.90 cm) ranked the second 

for this character without existence of significant 

differences between them.  

These findings were similar to Lower et al. (1982) in 

their research on crossing cucumber genotypes reported that 

significant differences for fruit diameter were noticed. Wide 

range was observed among genotypes for fruit length 

character on the combined seasons in the hybrid (P 24 × P 3) 

that had the tallest fruit length (18.98 cm) while the parent (P 

24) ranked the second for this trait (18.42 cm) with no 

significant differences. Meanwhile, P 4 gave the shortest 

fruit length (10.65 cm). Wide range was observed among 

genotypes for early yield character. The hybrid (P 25 × P 3) 

gave the highest early yield (2.33 kg/p) but it was not 

significantly different from P 24 × P 3 (2.13 kg/p) which 

ranked the second for early yield. Meanwhile, (P 23) gave 

the lowest early yield (0.25 kg) on the combined seasons. 

Also, (P 24 × P 4) and (P 24 × P 3), 4.78 and 4.63 kg/p, 

respectively produced the highest total yield with no 

significant differences from them. The least total yield was 

produced by Beta alpha (1.06 kg/p). 
 

Table 2. Mean performance of the ten parents and their twenty one crosses of cucumber for fruit diameter, fruit 

length, early yield and total yield, in 2016 , 2017 and combined seasons 2016 and 2017 . 

Genotypesz Fruit diameter/cm Fruit length/cm Early yield/kg/p Total yield/kg/p 

2016 2017 Comy 2016 2017 Comy 2016 2017 Comy 2016 2017 Comy 

P25 2.63 2.60 2.61 14.62 14.63 14.63 1.32 1.45 1.38 2.30 2.46 2.38 
P24 2.40 2.40 2.40 17.70 19.10 18.42 0.56 0.55 0.55 1.38 1.49 1.43 
P23 2.30 2.40 2.35 12.73 13.13 12.93 0.25 0.25 0.25 1.16 1.23 1.19 
P32 2.36 2.30 2.33 17.96 17.76 17.86 0.68 0.68 0.68 1.78 1.88 1.83 
P26 2.40 2.51 2.46 12.56 12.73 12.65 0.87 0.89 0.88 2.25 2.28 2.26 
P20 2.53 2.43 2.48 13.10 13.69 13.53 0.51 0.52 0.51 1.27 1.37 1.32 
B 2.36 2.40 2.36 11.40 11.16 11.28 0.26 0.27 0.26 0.99 1.12 1.06 
P2 2.46 2.23 2.35 13.56 13.66 11.61 0.51 0.53 0.52 1.13 1.19 1.16 
P3 2.50 2.50 2.50 15.03 14.50 14.76 0.53 0.50 0.51 1.17 1.27 1.22 
P4 2.53 2.46 2.50 10.66 10.63 10.65 0.52 0.57 0.54 1.17 1.23 1.20 
P25 × P2 2.36 2.33 2.35 17.20 16.36 16.78 1.50 1.55 1.52 4.51 4.84 4.67 
P24 × P2 2.70 2.66 2.68 18.13 18.33 18.23 2.01 2.15 2.08 4.03 4.23 4.13 
P23 × P2 2.33 2.26 2.30 16.36 16.30 16.33 1.35 1.44 1.39 3.15 3.39 3.27 
P32 × P2 2.63 2.60 2.60 18.03 17.16 17.60 0.90 0.94 0.92 3.05 3.40 3.23 
P26 × P2 2.80 2.93 2.86 14.36 14.50 14.42 1.05 1.01 1.03 2.55 2.87 2.71 
P20 × P2 2.90 2.90 2.90 13.36 14.16 13.90 0.84 0.89 0.87 1.90 2.14 2.02 
B × P2 2.73 2.76 2.75 12.30 12.83 12.56 0.59 0.67 0.63 1.34 1.74 1.54 
P25 × P3 2.73 2.73 2.73 15.10 14.73 14.91 2.31 2.46 2.33 4.05 4.38 4.21 
P24 × P3 3.06 2.86 2.96 18.73 19.23 18.98 2.08 2.18 2.13 4.49 4.78 4.63 
P23 × P3 2.33 2.23 2.28 14.30 14.36 14.33 0.53 0.55 0.54 2.17 2.40 2.28 
P32 × P3 2.16 2.16 2.10 14.16 13.93 14.05 0.91 0.93 0.91 3.54 3.73 3.63 
P26 × P3 3.03 3.10 3.06 14.13 13.83 13.98 0.74 0.73 0.74 2.22 2.46 2.34 
P20 × P3 2.46 2.46 2.46 12.56 12.90 12.73 0.96 0.99 0.98 2.20 2.38 2.29 
B × P3 2.76 2.60 2.68 16.50 16.43 16.46 1.04 1.05 1.04 2.13 2.34 2.24 
P25 × P4 2.53 2.50 2.51 14.30 14.10 14.20 1.94 2.10 2.04 4.17 4.46 4.32 
P24 × P4 2.56 2.50 2.53 13.26 13.53 13.40 1.66 1.55 1.60 4.69 4.88 4.78 
P23 × P4 2.46 2.30 2.38 19.23 19.20 14.21 0.82 0.64 0.73 1.60 1.63 1.62 
P32 × P4 2.70 2.70 2.70 17.53 17.56 17.55 0.60 0.98 0.79 3.42 3.57 3.49 
P26 × P4 2.93 2.83 2.86 13.80 13.70 13.75 1.04 1.10 1.07 3.05 3.26 3.15 
P20 × P4 2.70 2.63 2.66 16.23 16.10 16.16 0.79 0.72 0.75 1.16 1.38 1.27 
B × P4 2.20 2.26 2.23 14.53 14.40 14.46 0.74 0.79 0.77 1.68 1.81 1.74 
N.S.L.D(0.05) 0.37 0.36 0.33 1.81 1.72 1.70 0.20 0.19 0.19 0.25 0.20 0.23 
z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036  

(3) and PI 390238 (4). Y, Combined seasons. 
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Resistance to Tetranychus urticae Koch  

In two seasons, T. urticae, resistance was studied 

in ten parental genotypes and their 21 F1 grouped into 

five classes. 

Obtained results showed that the average number of 

motile stages of the two spotted spider mites T. urticae per 2 

square inches to the ten parents and their twenty one crosses 

of cucumber plants during two successive seasons 2016, 

2017 seasons and combined season are presented in Table 

(3). As shown in Table (3) obtained data and statistical 

analysis cleared that no significant differences were found 

between the two years of study for all tested genotypes, 

moreover, significant differences were found among 

genotypes for the studied traits indicating wide diversity 

among the parental materials. Taha et al. (1993) reported 

that the level infestation of spider mites on genotypes, 

hybrids and varieties of soybean plants could classified 

according to their relative susceptability as the following: 

highly resistance, resistance, intermediate, susceptible and 

highly susceptible, they added that the either extreme were 

considered resistance (R) or susceptable (S), while the rest 

was considered intermediate for their relative susceptability 

of spider mite infestation. 

During the first season the obtained data revealed 

that the parental genotypes (P25) and (P20) were highly 

resistance whereas, they received an average number of 

mites ranged from 12.10±1.39 movable stages/two inches
2
 

(P25) and 13.2±1.26 movable stages / two inches
2
 (P20). 

While, the hybrids (P20 × P2), (B × P2), (P20 × P4) and 

(P26 × P3) were received an average numbers of mites 

ranged from 11.73±1.57 movable stages / two inches
2
 (P20 

× P2) to 12.64 ±2.17 movable stages /two inches
2
 (P26 × 

P3) therefore, it could be classified as highly resistance 

hybrids. On the other hand the parental (P32) recorded an 

average number of mite individuals 49.55± 13.36 mobile 

stages/ two inches
2
, it was highly susceptible one, also the 

hybrid (P26 × P2) was highly susceptible during the first 

season, it aggregated an average of   47.12±10.11 mobile 

stages/ two inches
2
. 

The genotype P3 and hybrids (P24 × P2), (P23 × P2) 

and (P23 × P3) were relative susceptible because of the 

harbored numbers of the spider mite individuals  30.91±8.48 

,  31.10±6.45 and 31.44±2.82 mobile stages/ two inches
2
 

during the first season of the study. The parental genotypes 

B, P24 and P4, also the hybrids (P32 × P2), (P25 × P2), (P32 

× P4) and (P23 × P4) were intermediate in their relative 

susceptibility to spider mite infestation, whereby, they 

aggregated an average numbers of (21.05±3.91), 

(23.19±3.30) and (25.40±4.37),(21.75±2.87), (23.20±3.01), 

(24.27±5.93) and (23.47±7.71) mobile stages/ two inches
2
 

for the parental genotypes and hybrids, respectively.  

 

Table 3. Mean rate of number of movable stages of Tetranychus urticae Koch/two inches
2
 to the ten parents and 

their twenty one crosses of cucumber in 2016, 2017 and combined seasons. 

Combined season 2017 season 2016 season GenotypesZ 
16.69±1.79  hijkl 21.29±2.89  fghijk 12.10±1.39 h P25 
25.98±3.17 defgh 28.78±3.52 cdef 23.19±3.30 cdefgh P24 
17.91±1.98  ghijkl 19.03±2.23   fghijk 16.79±3.10 fgh P23 

43.82±7.71 a 38.09±5.12 bcde 49.55±13.36 a P32 
17.02±4.19  ghijkl 14.70±3.17 ghijk 19.33±5.26 fgh P26 

14.43±1.67  ijkl 15.75±2.71  ghijk 13.12±1.26 h P20 
22.26±3.05 fghijk 23.48±3.10  fghij 21.05±3.91 defgh B 
27.66±2.07 abcde 17.87±5.20 ab 19.59±2.83 efgh P2 
36.50±4.92 bcdef 34.68±3.89 fghij 38.31±9.28 abc P3 
24.77±3.05 efghij 24.14±3.21  fghij 25.40±4.37 cdefg P4 
23.83±3.37 efghijk 24.45±4.27 fghij 23.20±3.01 cdefgh P25 × P2 
32.66±8.15 abcd 34.42±8.41 abc 30.91±8.48 bcdefg P24 × P2 
33.13±7.34 ab 35.16±11.37 a 31.10±6.45 bcdefg P23 × P2 

20.325±1.77  hijkl 18.90±0.91 jk 21.75±2.87 defgh P32 × P2 
43.44±6.63 abc 39.76±3.22 cdef 47.12±10.11 a P26 × P2 

10.72±1.38 l 9.70±1.70 k 11.73±1.57 h P20 × P2 
12.59±1.72  hijkl 13.37±3.18   fghijk 11.81±0.97 h B × P2 
32.66±3.55 bcdef 30.12±3.77 cdef 35.19±4.93 abcd P25 × P3 
14.905±1.48 ijkl 13.84±1.74 hijk 15.97±2.37 hg P24 × P3 

28.31±1.97 cdefg 25.18±2.63 efghi 31.44±2.82 bcdef P23 × P3 
19.175±1.93 fghijkl 20.44±11.51 efgh 17.91±1.56 fgh P32 × P3 

14.05±2.86  hijkl 15.45±4.17   fghijk 12.64±2.17 h P26 × P3 
32.81±2.56 bcdef 30.95±3.48 defg 34.68±4.37 abcde P20 × P3 

13.77±1.95 jkl 12.64±1.50 hijk 14.91±3.25 h B × P3 
40.15±8.47 ab 38.73±10.89 bcd 41.57±11.85 ab P25 × P4 

15.54±3.10  hijkl 17.47±4.51   fghijk 13.62±3.29 h P24 × P4 
23.83±4.76 efghijk 24.19±4.30  fghij 23.47±7.71 cdefgh P23 × P4 
25.72±5.39 defghi 27.16±6.05 defg 24.27±5.93 cdefgh P32 × P4 

12.86±1.30 kl 12.45±2.02 ijk 13.28±1.62 h P26 × P4 
13.26±2.74 ghijkl 14.07±4.92  fghij 12.46±1.29 h P20 × P4 
21.75±2.34 fghijkl 23.76±2.26 fghij 19.73±4.13 efgh B × P4 

z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 (3) and PI 390238 (4) .The means 

with the same letters in the same columns are not signif icantly dif ferent at alpha = 0.05  level. 
 

The rest of  genotypes (P25), (P20), (P23), (P2) 

and (P26) and hybrids (B × P2), (P20 × P2), ( P20 × 

P4), ( P26 × P3), (P26 × P4), (P24 × P4) and (B × P3)  

were resistance to spider mite infestation Table (3), 

These results coincided with that obtained by Taha et al. 

(2001) and El-Sanady et al. (2008) who evaluated 

soybean varieties for their relative susceptibility to 

spider mite infestation. In the second season (2017) the 
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obtained results in most parental genotypes and hybrids 

showed similar trend Table (3). 

B- Average degree of heterosis and potence ratio 

Mid, better parents heterosis and potence ratio of 

all the studied traits are presented in Tables (4, 5 and 6). 

Regarding the estimates of heterosis based on MP it 

revealed that positive hybrid vigour for main stem 

length was observed in ten crosses. Regarding the 

estimates of heterosis based on BP, it revealed that 

positive hybrid vigour for main stem length was 

observed in seven crosses . 

 

Table 4. Relative heterosis (MP) , heteobeltiosis (BP)  and potence ratio (PR) for main stem length, number of 

branches, number of days to anthesis first female flower and number of node carried first female flower 

during 2017 season. 

 
Crossesz 

 
 

Main stem length No. of branches 
No. of days to anthesis 

first female flower 

No. of node carried first 

female flower 

Heterosis 
PR 

Heterosis 
PR 

Heterosis 
PR 

Heterosis 
PR 

MP% BP% MP% BP% MP% BP% MP% BP% 

P25 × P2 6.6 -9.6 0.3 7.5 -17.8 0.2 -1.4 5.8 -0.2 -8.4 2.4 -1.3 
P24 × P2 -5.9 -10.0 -1.2 40.5* 19.7 2.3 1.9 2.9 1.8 20.7* 36.7* 1.7 
P23 × P2 -17.2 -28.4 -1.1 -38.0* -40.7* -8.3 1.9 3.9 1.0 -13.6 -4.8 -1.4 
P32 × P2 -0.2 -3.7* -0.05 15.4 9.0 2.6 14.7 25.7** 1.6 -10.6 2.8 -0.8 
P26 × P2 19.5 2.5 1.7 32.6* 32.5 199 43.2* 55* 5.6 7.1 9.3 3.6 
P20 × P2 -7.7 -19.6 -0.5 -29.4 -42.4 -1.2 -8.89 -2.3 -1.3 18.1 66.4* 0.6 
B× P2 -15.6 -28.0 -0.9 7.8 -9.8 0.4 17.4* 20.6* 6.5 -7.6 15.4 -0.3 
P25 × P3 -10.4 -20.8* -0.8 3.3 -25.2 0.08 -10.8 -2.2 -1.2 -12.9 1.4 0.9 
P24 × P3 -34.1* -34.4 -74.0 -56.4* -65.2* -2.2 -2.0 -1.0 2.0 42.8* 56.3* 5.0 
P23 × P3 -37.4* -43.5* -3.4 -42.3* -44.4* -10.9 4.7 4.8 61.0 25.2 40.8* 2.2 
P32 × P3 -9.5 -10.8* -7.0 26.1 -28.0 -9.9 -12.3 -1.8 -1.1 10.2 18.7 1.4 
P26 × P3 -18.8 -27.3 -1.6 -19.8 -25.9 -2.4 8.2 14.7 1.4 26.7* 62.4* 1.2 
P20 × P3 12.5 2.3 1.2 -19.6 -38.4* -0.6 15.9 21.6 3.3 -21.3 -13.0 -2.2 
B × P3 19.4 6.4 1.5 13.7 -10.8 0.4 7.4 8.1 11.2 46.9* 46.9* ∞ 
P25 × P4 4.10 -9.3 0.2 20.5 -5.0 0.7 -3.0 0.6 -0.8 26.1 32.8* 5.2 
P24 × P4 4..9 3.5 3.6 22.7 8.4 1.7 -5.16 -1.0 -1.2 -12.4 -11.8 -21.0 
P23 × P4 16.5 3.5 1.3 -31.9* -37.5* -3.6 7.3 13.1 1.4 -14.5 -12.8 -7.6 
P32 × P4 -11.6 -12.0 -26.0 -38.2* -43.9* -3.8 12.1 18.8* 2.1 -1.9 0.0 -1.0 
P26 × P4 11.8 -1.3 0.9 8.7 4.0 1.9 9.0 22.2 0.8 -10.7 2.7 -0.8 
P20 × P4 23.19 10.2 -1.9 9.0 -23.2 -0.4 2.3 13.5 0.2 43.5* 76.1* 2.3 
B × P4 30.7* 14.7 2.2 33.5 15.5 2.1 -4.0 1.8 -0.6 33.4* 46.9* 3.6 
z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 

(3)and PI 390238 (4). * - Significant at 5 % level, 
 
 
 
 

These findings were similar to Airina (2013) 

who reported that hybrid EC 709119 x CS-123 

(102.98%) and EC 709119 x IC 538155 (96.95%) 

exhibited significant positive heterosis over mid parent 

for the character main stem length trait. 

Based on the potence ratio (P.R) showed that six 

crosses viz. (P 26 × P 2), (P 20 × P 3), (B × P 3), (P 24 × P 

4), (P 23 × P 4) and (B × P 4) indicated over dominance to 

the tallest parent. Nine crosses viz. (P 24 × P 2), (P 23 × P 2), 

(P 24 × P 3),( P 23 × P 3),( P 26 × P 3), (P 25 × P 4), (P 24 × 

P 4), (P 32 × P 4) and (P 20 × P 4) indicated over dominance 

to the shortest parent. Three crosses reflected partial 

dominance for the tallest parent viz. (P 25 × P 2),(P 25 × P 4) 

and (P 26 × P 4). Four crosses reflected partial dominance to 

the shortest parent viz. (P 32 × P 2), (P 20 × P 2), (P 25 × P 

3) and (P 32 × P 3).  

Regarding the estimates of  heterosis based on MP it 

revealed that significant  positive  hybrid vigour for branches 

number was shown in two crosses P 24 × P2, P 26 × P2 

(40.5,32.6 %). Significant negative hybrid vigour for number 

of branches was observed in six crosses. Six crosses (P 24 × 

P 2), (P 32 × P 2), (P 26 × P 2), (P 24 × P 4), (P 26 × P 4) 

and (B × P 4) showed that dominance to the high number of 

branches parent. On the other hand, eight crosses showed 

dominance to the lowest number of branches parent. 

The evaluated crosses showed significant negative 

hybrid vigour for number of days to anthesis first female 

flower based on MP or BP. Meanwhile, over dominance 

towards the lowest number of days to anthesis first female 

flower parent was observed in four crosses (P 20 × P 2, P 25 

× P 3, P 32 × P 3 and P 24 × P 4). Dominance towards the 

lowest number of days to anthesis first female flower parent 

was observed in one cross P 24 × P 4. 

These findings were similar to Kumar et al. 

(2017)  who reported over dominance in nine crosses 

towards lower number of days to first female flower 

appearance. 

None of the evaluated crosses showed significant 

negative hybrid vigour for number of node carried first 

female flower based on neither MP nor BP. Meanwhile, 

over dominance towards the lowest pistillate node 

parent was observed in five crosses viz, (P 25 × P 2), (P 

23 × P 2), (P 20 × P 3), (P 24 × P 4) and (P 23 × P 4). 

Also, dominance towards the lowest pistillate node 

parent was observed in one cross namely P 32 × P 4. 

Partial dominance towards  the lowest pistillate node 

parent was observed in three crosses viz, (P 32 × P 2), 

(B × P 2) and (P 26 × P 4). On the other hand, ten 

crosses showed over dominance towards the highest 

pistillate node parent and two crosses showed partial 

dominance towards the highest pistillate node parent. 

These findings were similar to Kumar et al. (2017) who 

reported over dominance in nine crosses towards the 

lowest pistillate node parent. 

Regarding the estimates of heterosis based on 

MP revealed significant positive hybrid vigour for 
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average fruit weight in twelve crosses namely (P 24 × P 2), 

(P 32 × P 2),  (P 26 × P 2), (P 20 × P 2) , (P 24 × P 3) , 

(P 26 × P 3), (B × P 3),  (P 23 × P 4) ,(P 32 × P 4), (P 26 

× P 4), (P 20 × P 4) and (B × P 4). Only three crosses 

showed significant positive hybrid vigour for average 

fruit weight based on BP viz, B × P 3, P 25 × P 4 and P 

20 × P 4 (43.1, 23.4 and 26.1%, respectively). 

These  results were similar to those of Thakur et al, 

(2017) that found two crosses had shown positive average 

degree of heterosis based on BP namely Khira-75 x UHF-

CUC-1 (2.30% & 14.14) for average fruit weight.  

Over dominance towards the heaviest fruit 

weight parent was observed in eleven crosses  viz, (P 24 

× P 2) , (P 32 × P 2) ,  (P 26 × P 2), (P 20 × P 2) , (P 24 

× P 3) , (P 26 × P 3) , (B × P 3) , (P 23 × P 4) (P 26 × P 

4) , (P 20 × P 4) and (B × P 4).  Seven crosses showed 

partial dominance towards the heaviest fruit weight 

parent. On the other hand, one crosses showed over 

dominance towards the slighter fruit weight parent. 
 

Table 5. Relative heterosis (MP), heteobeltiosis (BP) and potence ratio (PR) for average fruit weight fruit diameter 

and fruit length during 2017 season. 

Crossesz 

Average fruit weight Fruit diameter Fruit length 

Heterosis 
PR 

Heterosis 
PR 

Heterosis 
PR 

MP% BP% MP% BP% MP% BP% 

P25 × P2 8.3 -4.6 0.6 -3.5 -10.3 -0.4 15.6* 11.8 4.5 

P24 × P2 26.5*
 

6.4 1.4 14.9*
 

10.8 4.2 11.9*
 

-4.0 0.7 
P23 × P2 -4.4 -6.1 -2.3 -2.3 -5.8 -0.6 21.6*

 
19.2*

 
10.9 

P32 × P2 31.6*
 

10.0 1.6 14.7*
 

13.0 9.5 9.2 -3.3 0.7 
P26 × P2 18.8*

 
7.2 1.7 23.6*

 
16.7*

 
4.0 9.8 6.1 2.8 

P20 × P2 19.8*
 

7.5 1.7 24.4*
 

19.3*
 

5.7 3.5 3.4 32.0 
B × P2 17.9 -3.2 0.8 19.2*

 
15.0*

 
5.2 3.3 -6.1 0.3 

P25 × P3 4.1 -8.7 0.2 7.0 5.0 3.6 1.1 0.6 2.5 
P24 × P3 22.3*

 
2.5 1.1 16.6*

 
14.4*

 
8.2 14.4*

 
0.6 1.0 

P23 × P3 -9.7 -11.8 -0.4 -8.9 -10.8 -4.4 3.9 -0.9 0.7 
P32 × P3 -29.7*

 
-41.5*

 
-0.8 -10.0 -13.6 -2.4 -13.6*

 
-21.5*

 
-1.3 

P26 × P3 23.9*
 

12.2 2.3 23.7*
 

22.5*
 

119 1.5 -4.6 0.2 
P20 × P3 6.4 -3.9 0.5 -0.2 -1.6 0.1 -8.4 -11.0 -2.9 
B × P3 73.8*

 
43.1**

 
3.4 6.1 4.0 3.0 28.0**

 
13.3**

 
2.1 

P25 × P4 1.6
 

23.4*
 

0.04 -1.1 -3.8 -0.4 11.6 -3.6 0.7 
P24 × P4 11.6 -18.5*

 
0.3 2.8 1.6 2.3 -8.9 -29.1*

 
-0.3 

P23 × P4 43.9*
 

18.2 2.0 -5.3 -6.5 -4.3 61.6*
 

46.1*
 

5.8 
P32 × P4 29.6*

 
-6.1 0.7 13.4*

 
9.7 4.0 23.7*

 
-1.1 0.9 

P26 × P4 24.4*
 

13.9 2.6 13.8.*
 

12.7 13.8 17.2*
 

7.6 1.9 
P20 × P4 37.1*

 
26.1*

 
4.2 7.5 6.9 12.3 32.4**

 
17.6*

 
2.5 

B × P4 29.8*
 

27.2 14.3 -6.9 -8.1 -5.6 32.1*
 

29.0*
 

13.2 
z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 (3) 

and PI 390238 (4). * - Significant at 5 % level,  

  

These results were similar to data of Abd-Rabou and 

Zaid (2013) which indicated that potence ratio of seven 

cucumber hybrids was higher than one, indicating over 

dominance of this trait towards the heavy parent. On the 

contrary, two hybrids showed over dominance and one 

revealed partial dominance towards the lighter parent. 

Kumar e al. (2017) had reported over dominance towards 

the heaviest fruit weight parent in top ten hybrids of forty 

eight crosses for average fruit weight in cucumber. 

Regarding the estimates of  heterosis based on MP revealed 

significant positive hybrid vigour for fruit diameter in nine 

crosses namely P 24 × P 2, P 32 × P 2, P 26 × P 2, P 20 × P 

2, B × P 2, P 24 × P 3, P 26 × P 3, P 32 × P 3 and P 26 × P 4 

(14.9, 14.7, 23.6, 24.4, 19.2, 16.6, 23.7, 13.4 and 13.8%, 

respectively). Five crosses observed significant positive 

hybrid vigour for fruit diameter based on BP viz, P 26 × P 2, 

P 20 × P 2, B × P 2, P 24 × P 3 and P 26 × P 3 (16.7, 

19.3,15.0,14.4 and 22.5% respectively) . 

Thirteen crosses reflected over dominance to the 

large parent viz. (P 24 × P 2) , (P 32 × P 2) ,(P 26× P 2) , 

(P 20 × P 2) , (B × P 2), (P 25 × P 3) ,( P 24 × P 3) , (P 

26 × P 3), (B × P 3) , (P 24 × P 4) , (P 32 × P 4) , (P 26 

× P 4) and (P 20 × P 4). 

On the other hand, four crosses showed that over 

dominance to the widest parent namely (P 23 × P 3), (P 

32 × P 3), (P 23 × P 4) and (B × P 4).  Meanwhile, three 

crosses showed partial dominant to the widest parent. 

Regarding the estimates of heterosis based on 

MP revealed significant positive hybrid vigour for fruit 

length in ten crosses namely P 25 × P 2, P 24 × P 2, P 32 

× P 2,  P 24 × P 3,  B × P 3, P 23 × P 4, P 32 × P 4, P26 

× P 4, P 20 × P 4 and B × P4 ( 15.6, 11.9, 21.6, 14.4, 

28.0, 61.6, 23.7, 17.2, 32.4 and 32.1%,  respectively). 

Five crosses revealed significant positive hybrid 

vigour for fruit length based on BP viz, P 23 × P 2, B × P 

3, P 23 × P 4, P 20 × P 4 and B × P 4 (15.2, 13.3, 46.1, 

17.6 and 29.0%, respectively).  

Ten crosses reflected over dominance to the 

longest parent viz, (P 25 × P 2), (P 23 × P 2), (P 26 × P 

2), ( P 20 × P 2), (P 25× P 3), (B × P 3),( P 23 × P 4), (P 

26 × P 4), (P 20 × P 4) and (B × P 4). One cross  

reflected dominance to the longest parent viz, (P 24 × P 

3) and seven crosses reflected partial dominance to the 

longest parent viz, (P 24 × P 2), (P 32 × P 2), (B × P 2), 

(P 23× P 3), (P 26 × P 3), (P 25 × P 4 )and (P 32 × P 4). 

On the other hand, one crosses  reflected partial 

dominance to the shortest parent viz, (P 24 × P 4). 

Regarding the estimates of heterosis based on MP 

revealed significant positive hybrid vigour for early yield in 

eighteen crosses P 25 × P 2, P 24 × P 2, P 23 × P 2, P 32 × P 

2, P 26 × P 2, P 20 × P 2, B × P 2, P 25 × P 3, P 24 × P 3, P 
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32 × P 3, P 20 × P 3, B  × P 3, P 25 × P 4, P24 × P 4 ,P 23 × 

P 4, P 32 × P 4, P 26 × P 4 and B × P 4. 

Regarding the estimates of heterosis based on BP 

revealed significant positive hybrid vigour for early yield in 

eighteen crosses namely P 25 × P 2, P 24 × P 2,  P 23 × P 2, 

P 32 × P 2, P 26 × P 2, P 20 × P 2, B × P 2,  P 25 × P 3, P 24 

× P 3, P 32 × P 3, P 20 × P 3, B × P 3, P 25 × P 4, P 24 × P 4 

,P 23 × P 4, P 32 × P 4, P 26 × P 4  and B × P 4. 
 

Table 6. Relative heterosis (MP), heteobeltiosis (BP) and potence ratio (PR) for early yield, total yield and number 
of movable stages of Tetranychus urtice Koch during 2017 season. 

Crossesz 

Early yield Total yield number of movable stages of T. urticae  

Heterosis  
PR 

Heterosis  
PR 

Heterosis  
PR 

MP%  BP%  MP%  BP%  MP%  BP%  

P25 × P2 56.5* 6.8* 1.2 165.2* 96.7* 4.7 -24.8* 36.8 2.8 

P24 × P2 298.1* 290.9 161.0 215.6* 183.8* 19.2 47.5 92.6 2.0 

P23 × P2 269.1* 171.6* 7.5 180.1* 175.6* 109.0 90.7
* 

96.7* 29.6 

P32 × P2 77.3* 77.3* ∞ 121.4* 80.8* 5.4 -32.4* 5.7 -0.8 

P26 × P2 42.2* 13.4 1.6 65.3* 25.8* 2.0 144.1*
 

170.4*
 

14.8 

P20 × P2 69.5* 67.9* 73.0 67.1* 56.2* 9.5 -42.2* -38.4 -6.7 

B × P2 67.5* 26.4 2.0 50.6* 46.2* 16.7 -35.3 -25.1 -2.6 

P25 × P3 152.3* 69.6 59.4 134.8* 78.0* 4.2 7.6 41.4 0.3 

P24 × P3 315.2* 296.3* 66.2 246.3* 220.8* 30.9 -56.3 51.9 -6.0 

P23 × P3 46.6 10.0 1.4 92.0* 88.9* 57.5 -6.18 32.5 -0.2 

P32 × P3 80.5* 75.4* 27.6 136.8* 98.4*
 

7.0 -43.8 -41.0 -9.3 

P26 × P3 5.0 -17.9 0.1 38.5* 7.8* 1.3 -37.4 5.1 -0.9 

P20 × P3 94.1* 90.3* 48.0 80.3* 73.7* 21.2 22.7 96.5 0.6 

B × P3 172.7* 110.0* 5.7 95.8* 84.2* 15.2 -56.5 -46.1 -2.9 

P25 × P4 112.1* 44.8* 2.5 141.7* 81.3* 4.2 70.5 81.9 11.2 

P24 × P4 176.7* 171.9* 99.0 258.8* 227.5* 27.0 -34.0 -27.6 -3.8 

P23 × P4 56.0* 12.2 1.4 32.5* 32.5* ∞ 12.1 27.3 1.1 

P32 × P4 78.1* 71.9* 21.5 129.5* 89.8* 6.2 -12.7 12.5 -0.5 

P26 × P4 50.6* 23.5 2.3 85.7* 42.9* 2.8 -35.8 -15.3 -1.4 

P20 × P4 32.1 26.3 7.0 6.1 0.7 1.1 26.2 -6.6 -1.2 

B × P4 88.0* 38.9 2.4 54.0* 47.1* 11.5 -0.2 1.1 -0.1 
z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 (3) 
and PI 390238 (4). * - Significant at 5 % level,  
  

Twenty crosses viz (P 25 × P 2), (P 24 × P 2), (P 

23 × P 2), (P 32 × P 2), (P 26 × P 2), (P 20 × P 2), (B × 

P 2), (P 25 × P 3), (P 24 × P 3), (P 23 × P 3), (P 32 × P 

3), (P 20 × P 3), (B × P 3), (P 25 × P 4), (P 24 × P 4) (P 

23× P 4), (P 32× P 4), (P 26 × P 4), (P 20 × P 4) and (B 

× P 4)  indicated over dominance for the high yielding 

parents. Meanwhile, only one cross  indicated partial 

dominance to low yielding parent (P 26 × P 3). 
 

Regarding the estimates of heterosis based on 

MP and BP revealed significant positive hybrid vigour 

for total yield in all crosses except (P 20 × P 4). These 

results are similar to those of Hanchinamani and Patil  

(2009) which showed positive heterosis over better 

parents for most of the horticultural traits in cucumber, 

where only three of 75 heterosis estimates, were 

negative for total yield/plant. 

All crosses indicated over dominance to the high 

yielding parents.  

These results are similar to the data of Abd-

Rabou and Zaid (2013) who had reported potence ratio 

in 10 hybrid combinations of cucumber for marketable 

yield per plant which exhibited over dominance towards 

the higher parent in five hybrids. 

Regarding heterosis based on MP revealed 

significant negative hybrid vigour for number of 

movable stages of T. urticae in three crosses  viz. (P 25 × 

P 2), (P 32 × P 2) and (P 20 × P 2). 

Thirteen crosses revealed negative hybrid vigour for 

number of movable stages of T. urticae based on M.P. Seven 

crosses revealed negative hybrid vigour for number of 

movable stages of T. urticae based on B.P. Eight crosses viz. 

(P 20 × P 2), (B × P 2), (P 24 × P 3), (B × P 3), (P 32 × P 

3),(P 24 × P 4) ,(P 26 × P 4) and (P 20 × P 4) indicated over 

dominance to the lower number of movable stages parent. 

Six crosses exhibited over dominance to higher number of 

movable stages parent viz. (P 25 × P 2), (P 24 × P 2), (P 23 × 

P 2), (P 26 × P 2), (P 25 × P 4) and (P 23 × P 4).  

C- Combining ability effects 

The estimated effect of GCA for the parental lines 

and SCA for the F1 crosses, are presented in tables (7 and 

8, respectively). 

Regarding GCA effects, the following parental 

lines showed significant positive effect values for different 

traits and could be considered as the best combiners: P4 

(for main stem length); B and P2 (for branches number); 

P24, P32 and P2 (for average fruit weight); P26 (for fruit 

diameter); P24, P23 and P32 (for fruit length); P25, P24 

and P3 (for early yield); P25, P24 and P32 (for total yield). 

On the other hand, the following lines showed significant 

negative effects for earliness as number of days to anthesis 

first female flower and number of node carried first female 

flower; P20 and P3 (for number of days to anthesis first 

female flower); P32and P20 (for number of node carried 

first female flower); P26 and B (for number of movable 

stages of T. urticae Koch). 
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Table 7. General combining ability effects GCA of parental lines for   studied characters of cucumber during 

2017 season. 

Parents 
Main stem  

length 
No. of 

branches 
No. of days to anthesis  

first female flower 
No. of node carried 
first female flower 

Average  
fruit weight 

Lines 
P25 -0.10 0.06 -0.81 -0.01 0.55 
P24 -0.08 0.03 -1.30 0.22 27.45* 
P23 -0.25* -2.43* -0.01 -0.20 -11.04* 
P32 0.08 0.46 1.85* -0.27* 15.76* 
P26 0.03 2.66* 1.74* 0.41* -11.61* 
P20 0.14 -2.37* -1.73* -0.27* -14.00* 
B 0.18 1.71* 0.26 0.12 -7.11* 

Testers 
P2 0.07 1.12* 1.45* 0.09 7.38* 
P3 -0.27* -1.01* -1.27* -0.05 -1.04 
P4 0.20* -0.11 -0.18 -0.04 -6.34* 
SE lines 0.12 0.88 1.03 0.15 4.05 
SE tester 0.08 0.56 0.67 0.10 2.65 
SE (g i- gj)lines 0.17 1.25 1.46 0.22 5.73 
SE(g i- gj)testers 0.11 0.82 0.95 0.14 3.75 

Parents 
Fruit  

diameter 
Fruit  

length 
Early  
yield 

Total  
yield 

Number of movable stages of  
T. urticae  

Lines 
P25 -0.06 -0.34 0.82* 1.41* 34.3* 
P24 0.08 1.61* 0.74* 1.49* --1.7 
P23 -0.32* 1.20* -0.33* -0.67* 49.6* 
P32 0.10 0.80* -0.26* 0.41* -13.8 
P26 0.36* -1.40* -0.26* -0.28* -21.8* 
P20 0.07 -1.02* -0.34* -1.18* -20.0 
B -0.05 -0.85* -0.37* -1.18* -26.6* 

Testers 
P2 0.05 0.25 0.025 0.08 14.9* 
P3 0.006 -0.35 0.060* 0.06 -13.5 
P4 -0.056 0.10 -0.085* -1.4* -1.4 
SE lines 0.07 0.37 0.04 0.04 10.57 
SE tester 0.04 0.24 0.02 0.30 6.9 
SE (g i- gj) lines 0.10 0.52 0.06 0.06 14.9 
SE(g i- gj) testers 0.06 0.34 0.04 0.04 9.7 
 z  PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 (3) and PI 

390238 (4). * - Significant at 5 % level, 
 

 
 

Table 8. Specific combining ability effects SCA of 

twenty one crosses for studied characters of 

cucumber during 2017 season. 

Crosses
z 

Main 

stem 

length 

No.  

of 

branches 

No. of days 

to anthesis 

first female 

flower 

No. of node 

carried first 

female 

flower 

Average 

fruit 

weight 

P25 × P2 0.13 -1.58 0.33 -0.10 3.01 
P24 × P2 0.16 2.88*

 
0.41 0.36 6.97 

P23 × P2 -0.11 -1.30 -4.10*
 

-0.15 -13.96 
P32 × P2 0.22 2.80*

 
1.46 -0.07 26.73 

P26 × P2 0.30 1.86 4.57*
 

0.20 -3.42 
P20 × P2 -0.24 -2.26 -3.70*

 
0.31 -0.73 

B × P2 -0.51*
 

-2.39 1.01 -0.54*
 

-18.60*
 

P25 × P3 0.02 1.33 -2.03 -0.56*
 

5.31 
P24 × P3 -0.31 -4.53*

 
0.02 0.37 9.51 

P23 × P3 -0.22 0.93 1.56 0.46*
 

-11.52 
P32 × P3 0.11 0.40 -3.83*

 
0.07 -42.76*

 

P26 × P3 -0.22 -1.49 -1.88 0.31 8.98 
P20 × P3 0.19 1.73 4.50**

 
-0.93**

 
-4.92 

B × P3 0.37*
 

1.62 1.65 0.27 35.40*
 

P25 × P4 -0.17 0.25 1.70 0.66*
 

-8.32 
P24 × P4 0.12 1.65 -0.44 -0.73*

 
-16.49*

 

P23 × P4 0.30 0.36 2.53 -0.30 25.49*
 

P32 × P4 -0.36*
 

-3.20*
 

2.36 0.002 16.02*
 

P26 × P4 -0.80*
 

0.36 -2.68 -0.52*
 

-5.56 
P20 × P4 0.04 0.53 -0.79 0.62*

 
5.66 

B × P4 0.01 0.77 -2.67 0.27 -16.80*
 

S.E. (sij) 0.21 1.53 1.79 0.27 7.02 
S.E.( sij-skl) 0.30 2.17 2.53 0.38 9.92 

z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), 

PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 

(3) and PI 390238 (4).  *Significant at 5 % level, 

These lines could be considered good combiners for 

breeding to these characters.  

These findings were similar to those were obtained by 

Wadid et al. (2003) that found significant negative GCA 

effects for earliness in PI 267742. Genotypic differences of 

GCA for number of branches were reported by Rawat 

(2002), Singh et al. (2011) and Mule et al. (2012) in 

monoecious lines of cucumber. Jat  et al.  (2016) also found 

estimated GCA effects among seven parental lines revealing 

the line GPC-1 with highest negative GCA effect in desirable 

direction for node number of first female flower (-0.63). The 

parental line Pusa Uday exhibited highest GCA effects (1.69, 

0.53and 21.04) for the characters fruit length, fruit diameter 

and average fruit weight, respectively. 

For specific combining ability effects of the F1 crosses, 

the best combinations were : B × P3 (for main stem length ); 

P24 × P 2  and P32 × P2 (for branch number ) ; B × P3, P23 × 

4 and P32 × P4 ( for average fruit weight ); P25 × P3 and P32 

× P4 (for fruit diameter) ;  P24 × P3, P32 × P3, B × P3, P23 × 

P4, P32 × P4 and P20 × P4 ( for fruit length); P24 × P2, P23 × 

P2, P25 × P3, P24 × P3, B × P3, P25× P4 and P26 × P4 ( for 

early yield) ; P23 × P2, P20 × P3, B × P3, P24 × P4, P32 × P4 

and P26 × P4 (for total yield). Meanwhile, the best 

combinations for earliness as number of days to anthesis first 

female flower and number of node carried first female flower 

were P23 × P2, P20 × P2 and  P32 × P3 (for number of days 

to anthesis first female flower); B × P2, P25 × P3, P20 × P3, 

P24 × P4 and P26 × P4 (for number of movable stages of T. 
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urticae).  While P25 × P2, P32 × P2, P20 × P2, P24 × P3 and 

P23 × P4 combination gave negative SCA values. 
 

 

Table 8. Continued Specific combining ability effects 

SCA of twenty one crosses for studied 

characters of cucumber during 2017 season. 

Crossesz Fruit 

diameter 

Fruit 

length 

Early 

yield 

Total 

yield 

Number of 
movable 

stages of T. 
urticae 

P25 × P2 -0.24* 1.05 -0.51* 0.20* -48.2* 
P24 × P2 -0.06 1.05 0.16* -0.49* 72.5* 

P23 × P2 -0.05 -0.60 0.54* 0.83* 79.7* 
P32 × P2 0.06 0.70 -0.03 -0.25* -63.0* 
P26 × P2 -0.07 0.23 0.03 -0.08 34.2 

P20 × P2 0.18 -0.47 -0.01 0.08 -67.5* 
B × P2 0.17 -1.97* -0.19* -0.30* -7.6 
P25 × P3 0.20* 0.02 0.37* -0.25* 8.6 

P24 × P3 0.18 2.55* 0.16* 0.09 -41.6* 
P23 × P3 -0.04 -1.9* -0.38* -0.14* -31.3 
P32 × P3 -0.33* 1.94* -0.09 0.10 33.4 

P26 × P3 0.14 0.17 -0.27* -0.46* 1.5 
P20 × P3 -0.21* -1.14* 0.06 0.35* 47.0* 
B × P3 0.05 2.23* 0.15* 0.31* -17.7 

P25 × P4 0.03 -1.06 0.15* 0.05 39.5* 
P24 × P4 -0.12 -3.60* -0.32* 0.40* -30.8 
P23 × P4 0.09 2.50* -0.15* -0.70* -48.4* 

P32 × P4 0.26* 1.24* 0.11 0.15* 29.6 
P26 × P4 -0.06 -0.41 0.24* 0.54* -35.7 
P20 × P4 0.02 1.61* -0.06 -0.43* 20.5 

B × P4 -0.20* -0.26 0.04 -0.01 25.3 
S.E. (s ij) 0.12 0.64 0.07 0.08 18.3 
S.E.(s ij-skl) 0.17 0.91 0.10 0.11 25.8 

z PI 109483 (25), PI 169352 (24), PI 169395 (23), PI 211117 (32), 

PI211984 (26) , PI 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 

(3) and PI 390238 (4).  *Significant at 5 % level, 
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 قاومت نهعىكبىث الاحمر فى انخيارقىة انهجيه وانفعم انجيىى نهمحصىل ومكىواتً وانم

 2أحمذ سعيذ سىذو  2ذ أبىزيذعسيسة محمىد محم،1سهيمان انقادر عبذ عبير

1 
-انجيسي -انسراعيت  انبحىث مركس - انبساتيه بحىث معهذ

 
مصر

 

2 
 -انجيسي -انسراعيت  انبحىث مركس - وقايت انىباتاث بحىث معهذ

 
مصر

 

  

ٔ الاب انزاَٗ  384901( 52ل )الأاطخخذيج فٗ ْذِ انذراطت عشزة اباء يظخٕردة يٍ يزكش الاصٕل انٕرارٛت بانٕلاٚاث انًخحذة الايزٚكٛت ًْٔا  الاب 

بٛج أنفا  ألاب انظابع 354145( 58ألاب انظادص )  533409( 55ألاب انخايض ) 533332( 15ألاب انزابع ) 354142( 51ٔ الاب انزانذ ) 354125(59)
ألاباء انزايٍ ) ْضٍٛ نٛخى  53لاَخاس  line × testerأباء فٗ انخٓضٍٛ بُظاو اطخخذيج ك 148510( 1أنعاشز ) 530815( 1ٔ انخاطع ) 320002( 5أطخخذيج كأيٓاث 

أنخاصت عهٗ الا أٚضا حقذٚز يعذل انخفٕق ٔ انقذرة انعايت  ألأب الأفضم  ئتخاف  نبع  صفاث انًحوٕل حقًٛٓا يع الأباء ٔحقذٚز قٕة انٓضٍٛ بانُظبت نًخٕطظ الأبٍٕٚ 

أٚضا حقٛٛى صفت انًقأيت نهعُكبٕث الأحًز . أصزٚج ْذة انذراطت فٗ  يحطت  .5832حخٗ  5832بحٕد انخضز بقٓا بًحافظت انقهٕٛبٛت فٗ انفخزة يٍ  ٔيكَٕاحت نهخٛار 

. حٛذ ٔصذ فٗ بع  انٓضٍ يظخٕٖ يزحفع يٍ قٕة انٓضٍٛ ٔيعذل انخفٕق فٗ انوفاث انًذرٔطت يذعًت ٔصذث إخخاففاث يعُّٕٚ فٗ يخٕططاث كم انوفاث انًذرٔطّ

بع  انٓضٍ فٗ انوفاث انًذرٔطت . كًا أضحج ْذِ انُخائتش اٌ قٕة انٓضٍٛ يًٓت  لاَخاس انٓضٍ انخضارٚت نهظٛادة انفائتقت . كًا ٔصذث اًَاط أخزٖ نًظخٕٖ انظٛادة فٗ 
أٌ انقذرة انعايت نهخانف نافب ) أنكهٗ ٔ الاب ) 384901( 52فٗ انخٛار .  افضم الأباء نوفاث انًحوٕل انكهٗ  354125(  59أفضم الأباء نهًحوٕل انًبكز 

ألأب )أنًبكز ٔيخٕطظ ٔسٌ ان نٕٓا  ألابٍٕٚ ) 354145( 58زًزة ٔط ٔبٛخا أنفا نوفت انًقأيت نهعُكبٕث الأحًز .  533409( 55أفضم الأباء بانُظبت نوفاث انخبكٛز 

أنكهٗ ٔعذد الاٚاو انافسيت نخفخح   P23 × P2كًا أظٓزث انقذرة انخاصت عهٗ انخانف أٌ انٓضٍٛ  أل سْزة يؤَزت أٚضا أفضم انٓضٍ بانُظبت نوفاث انًحوٕل انًبكز 

أنكهٗ ٔ طٕل انظاق انزئتٛظٗ ٔ يخٕطظ ٔسٌ انزًزة  ٔ انٓضٍٛ  B × P3 انٓضٍٛ  أفضم انٓضٍ بانُظبت نوفاث   P26 × P4أفضم انٓضٍ نوفاث انًحوٕل انًبكز 

أٔخٛزا كاٌ انٓضٍٛ  أنًبكز ٔرقى انعقذة انحايهت لأٔل سْزة يؤَزت  إر انًخحزكت نهعُكبٕث الأحًز أفضم انٓضٍ با P26 × P4انًحوٕل انكهٗ  نُظبت نهعذد الاقم يٍ الأط
 يًا ٚؤد٘ انٙ خف  يعذل الاصابت بٓذِ الافت الاشذ ضزرا نهًحوٕل .


