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ABSTRACT

Nine accessions of cucumber and Beta alpha cultivars from North Central Regional Plant Introduction Station (USDA) viz, Pl
109483 (25), P1 169352 (24),P1169395(23), P1 211117 (32), P1211984(26) , P1 169392 (20) ,Beta-alpha (B), P1 178885 (2),P1 218036
(3)and P1390238 (4) as well as their twenty one F, hybridsin aline x tester meetingdesign were used in the presentstudy 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, 2016and 2017. T he obtained results reflected that significant differences were observed between all
the studied characters. In some crosses, high rate of parent heterosisand p otence ratio values were observed for the traits supporting the
over dominance hy pothesis. Other degrees of dominance were observed in many crosses concerningsome traits. These results revealed
that the hybrid vigor is imp ortant for commercial production of cucumber hybrid. Estimates of GCA effects showed that the parent Pl
109483 (P25) as well as a line showed that it's the best parent for early and total yield while, P1 169352 (24) was the best parent for early,
total yield, average fruit weight and fruit length and P1 169392 (20) was the best parent for earliness characters. But P1211984 (26) and
Beat alphawere the best parents for reducingnumber of movable stages of T. urticae. Estimates of SCA effects cleared thatthe F; cross
(P23xP2) was the best combination for early, total yield and the period tofirst female flower anthesis. Also, the F; cross (B xP3)was the
best combination for total yield, early yield, main stem length and the average fruit of weight. The F, cross (P26xP4) was the best cross
for total yield, early yield and number of node carried first female flower. The F; cross (P32xP2)was the best cross for reducing number
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of movable stages of T. urticae, as well as, decreasing the level infestation of the two spider mites on cucumber plants.
Keywords: Cucumber, Heterosis, Combining ability, Tetranychus urticae Koch.

INTRODUCTION

Cucumber (Cucumissativus L.) is one of the most
important vegetable crops that belong to family
cucurbitaceaewhereitis grownallovertheworld dueto it's
good source of vitamins, minerals, fibers and high water
contentas wellas its fleshis 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 x Testeranalysis 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 combiningability effects in cucumber with
a line x tester method comprising 21 hybrids obtained by
crossingseven lines and threetesters. Significant differences
were observedamongtheparentsand 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 x
C-12, K 27080 x C-12 and K 27080 x 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 F; 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 begood 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 x
CC-5, BSC-1 x CC-5 and CC-7 x 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 thatthe 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 tofirst female flower anthesis characters. Awny
et al. (1992) mentioned that, the genotypic means square
were significantfor days for female flowering. The results
showedthat, nospecific hybrid was the highest for heterosis
values for the (M.P) or the (B.P), in the same time; the
hybrid (Victory x Lama) cleared that the highest values of
heterosis for mosttraits. All hybrids showed variableresults
for all traits. The two hybrids (leang Gaea x Victory) and
(Victory x Coolgreen) showedthehighestheterosis values
from the (B.P). Thakur et al. (2017) mentioned that in six
genotypes were usedto develop 15 F; 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 onthe basis of mean performance for earliness
and related yield characters. Appreciable heterosis was
observed over better parent for most of the studied characters.
The F; hybrids were found to be superior in performance
over better parent for various characters were Khira-75 xPI-
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)
includingyield per plot and per hectare respectively where
they canbe 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 reducethenumber of pesticide applications
(Srivastava, 1993).Tetranychus urticae Koch is one of the
most important pests of greenhouse cucumbers, especially
underhotand 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 (Duzglnes and
Cobanolu, 1983). T. urticae Koch feeds on the plant sap
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causingserious damage varying according to the degree of
infestations (Iskander et al. 2002). Spider mites are the most
common mites attackingwoody plants. This mite has been
reportedinfesting 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 wellas on open field crops during summer
plantation causing a variety of degrees of damageand lately
yield losses Heikaland 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). Shoorooeil et al. (2012)
evaluated ten accessions of cucumber fromthe 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 x tester meeting design to recognize desirable
parents andtheir 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 thatthe present study may help cucumber breeder to
produce new hybrid varieties of cucumber with tolerance
to the two spotted spider mite.

MATERIALS AND METHODS

e 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, Pl 109483 (25), Pl 169352 (24), Pl 169395
(23), PI 211117 (32), PI211984 (26) , Pl 169392 (20)
,Beta-alpha, Pl 178885 (2), PI 218036 (3) and Pl 390238
(4). On 2015 the parental were planted three seasons for
selfing to insure homozygosity.

Seven plants introduction viz., Pl 109483 (25), PI
169352 (24), Pl 169395 (23), Pl 211117 (32), Pl 211984
(26), Pl 169392 (20) and Beta-alpha (B) were used as
females (Lines). Each of themwas crossed with three other
genotypes PI 178885 (2), Pl 218036 (3) and Pl 390238 (4)
as males (Testers). Parents were crossedto produce the F;
hybrid seeds in Line x Tester mating design.

Seeds of the nine parental lines, Beta alpha and
their twenty one F's crosses were planted in seedling
trays on the first of February (2016) in first seasonand 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 F; hybrids.
Each replicate consisted of 10 plants for each population
spaced 50 cmapart.

Data were recorded as following
a. Vegetative characters
1- Awerage main stem length (cm)

Sample of ten plants foreach 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 transplantingand the
branches per plant were counted.

b. Flonering 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- Fruitweight (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.

o 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 mx59 m, 4m height). Seeds of
the nine parental lines, Betaalpha and theirtwentyone F;'s
crosses were planted in seedling trays on 1% of February
(2016) in the first season and on 1% of February (2017) in
the secondseason. 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 F; hybrids. Each replicate consisted of 5 plants
for each population spaced 50 cmapart.

o Sampling technique for T. urticae infestation

The plant leaves in this trait were left to natural
infestation. Two weeks after transplanting the cucumber
seedlingsto the greenhouse, five leaves randomly chosen
from different levels of plants were picked up fromeach
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 x
Testeranalysis according to Singhand Choadhary (1977) on
season 2017. Average degree of heterosis (ADH%) was
estimated as the increase or decrease percent of F;
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= Fl;l\/IP %100
MP
Heterosis based on HP = F, — BP 5
BP
Potence ratio (PR) was estimated to determine the
nature of dominance and its direction on season 2017
(Smith, 1952) as following:

100

F, — MP
Potencerato(PR%) =1 — —
CRW=1. @ -
Where: MP . BP. El,FTZ and El are the mid-parents,
mean of best parentin the trait, mean of F; hybrids and the
means of means of the high and | ow parents, respectively.

The statistical analysis (ANOVA) ofthe 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 x P 4and P 26x 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
x P 4 ranked second for this trait (2.46 m). Meanwhile,
P 23 x 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 floner, number of node carried first female
floner and awerage fruitweightin 2016 , 2017 and combined seasons 2016 and 2017.

Main stem length No. of No. of days to anthesis No. of node carried Awerage fruit
Genotypes” (m) branches first female flower first female flower Weight (q)

2016 2017 ComY 2016 2017 ComY 2016 2017 Com’ 2016 2017 Com* 2016 2017 Com’
P25 184 166 175 556 643 6.00 2820 3026 2923 280 2.83 281 13356 133.53 133.55
P24 220 218 219 826 856 841 25,66 25.86 2576 260 253 256 143.00 148.53 145.70
P23 186 174 180 13.03 13.33 13.18 2563 2540 2551 270 266 2.68 105.13 105.25 105.18
P32 225 222 224 1480 1366 1423 29.23 3146 3035 246 246 246 149.10 151.10 150.10
P26 169 171 170 13.96 1220 13.08 22.70 2266 2268 3.33 333 333 8190 8150 81.70
P20 179 177 176 793 766 780 2206 2306 2256 173 176 175 83.23 80.56 8190
B 182 169 175 860 816 8.38 2486 25.03 2495 213 213 213 6483 6490 64.86
P2 241 239 240 1216 1216 1217 2766 2640 27.03 3.36 3.20 2.28 102.90 101.36 102.13
P3 219 216 218 1410 1440 1425 2403 2536 2470 210 213 211 103.96 100.33 102.15
P4 223 224 223 1050 11.16 1083 28.00 28.13 28.06 266 256 261 7163 67.66 69.65
P25xP2 215 216 215 11.83 10.00 1091 27.96 2793 27.95 286 276 281 124.43 127.30 125.86
P24 xP2 220 215 218 1463 1456 1460 2756 26.63 27.10 3.60 346 353 164.43 158.16 161.30
P23xP2 176 171 175 7.86 790 7.88 2433 2640 2536 246 253 250 96.93 9873 97.83
P32xP2 243 230 236 1473 1490 1481 31.76 33.20 3248 266 253 260 157.10 166.23 161.66
P26 xP2 245 245 254 1523 16.16 1570 34.76 3513 3495 3.60 350 355 104.76 108.70 106.73
P20xP2 202 192 197 7.46 7.00 7.23 23.00 2253 2276 276 293 285 110.86 109.00 109.93
B x P2 180 172 176 10.23 1096 10.60 29.73 30.20 29.97 260 246 253 90.96 98.03 94.46
P25xP3 171 171 171 1036 10.76 1056 22.86 2480 23.83 236 2.16 226 115.80 121.61 118.48
P24 xP3 139 143 141 523 500 511 2443 2510 2776 343 333 3.38 155.73 152.26 154.00
P23xP3 131 122 127 783 800 791 2726 2660 2693 333 3.00 316 96.66 92.73 94.70
P32xP3 197 198 197 1036 1036 10.36 23.73 2490 2431 256 253 255 9243 88.30 90.36
P26 xP3 159 157 158 1050 10.66 1058 2556 26.00 25.78 3.46 3.46 3.46 118.43 112.66 115.55
P20xP3 212 221 216 9.03 886 895 2846 28.06 28.26 146 153 150 99.86 96.36 98.11
B x P3 236 230 233 11.70 1283 12.26 27.63 27.06 2735 3.30 3.13 3.21 142.33 143.60 142.96
P25xP4 2,00 203 201 1040 1060 1050 27.70 28.30 28.00 3.60 3.40 350 104.23 102.22 103.23
P24 xP4 230 232 231 1196 1210 12.03 25.06 2560 25.33 233 223 228 123.63 120.96 122.30
P23xP4 231 232 231 773 833 8.03 2933 2873 29.03 243 223 233 117.06 124.46 120.76
P32xP4 198 197 197 813 766 790 31.03 3343 3223 240 246 243 144.76 141.80 143.28
P26 xP4 220 221 221 1156 1270 1213 2586 27.70 26.78 2.66 263 2.65 90.02 92.83 9143
P20xP4 244 247 246 830 856 843 2428 2620 2523 283 310 296 93.23 101.66 97.45
B x P4 255 257 256 1230 1290 12.60 2440 2550 2495 3.13 3.13 3.13 90.50 86.10 88.30
N.L.SDe 0.69 0.74 0.65 433 484 408 45 6.15 45 062 0.87 0.69 1535 18.76 16.58

z P1109483 (25), P1169352 (24), P1169395 (23), P1211117 (32), P1211984 (26), P1169392 (20) ,Beta-alpha, P1 178885 (2), Pl 218036

(3) and P1 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 x P 2 which had the largest branch number
(15.70), while the hybrids P 32 x P2 and P 24 x P 2
ranked the second for this trait (14.81 and 14.60
respectively with no significant between them).
Meanwhile, P 24 x 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 x 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 x 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 x P 3) to
355 (P 26 x P 2). The hybrid (P 20 x 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 x 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 x P 2) to 88.3g (B x
P4). The hybrids (P 32 x P 2) and (P 24 x 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 x P 3) to 210 cm (P 32 x P
3). The hybrid (P 26 x P 3) had the largest fruit
diameter, but P 20 x P 2 (2.90 cm) ranked the second
for this character without existence of significant
differences between them.

These findings were similarto Lower et al. (1982) in
theirresearch on crossing cucumber genotypes reported that
significantdifferences for fruit diameter were noticed. Wide
range was observed among genotypes for fruit length
character on the combined seasons in the hybrid (P 24 x P 3)
that had thetallest 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 forearly yield character. The hybrid (P 25 x P 3)
gave the highest early yield (2.33 kg/p) but it was not
significantly different from P 24 x 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, (P24 x P 4)and (P 24 x P 3), 4.78 and 4.63 kg/p,
respectively produced the highest total yield with no
significantdifferences fromthem. 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 and2017 .

Fruit diameter/cm

Fruit length/cm

Early yield/kg/p Total yield/kg/p

Genotypes®

2016 2017 Com’ 2016 2017 Com’ 2016 2017 Com¥ 2016 2017 Com’
P25 263 260 2.61 14.62 14.63 1463 132 145 138 230 246 238
P24 240 240 240 17.70 19.10 1842 056 055 055 138 149 143
P23 230 240 2.35 12.73 13.13 1293 025 025 025 116 123 119
P32 236 230 2.33 17.96 17.76 1786 068 068 068 178 188 183
P26 240 251 2.46 12.56 12.73 1265 087 089 088 225 228 226
P20 253 243 2.48 13.10 13.69 1353 051 052 051 127 137 132
B 236 240 2.36 11.40 11.16 1128 026 027 026 099 112 106
P2 246 223 2.35 13.56 13.66 1161 051 053 052 113 119 116
P3 250 250 2.50 15.03 14.50 1476 053 050 051 117 127 122
P4 253 246 2.50 10.66 10.63 1065 052 057 054 117 123 120
P25 x P2 236 233 2.35 17.20 16.36 1678 150 155 152 451 484 467
P24 x P2 270 2.66 2.68 18.13 18.33 1823 201 215 208 403 423 413
P23 x P2 233 226 2.30 16.36 16.30 1633 135 144 139 315 339 327
P32 x P2 263 260 2.60 18.03 17.16 1760 090 094 092 305 340 323
P26 x P2 280 293 2.86 14.36 14.50 1442 105 101 103 255 287 271
P20 x P2 290 290 2.90 13.36 14.16 1390 084 089 087 190 214 202
B x P2 273 276 2.75 12.30 12.83 1256 059 067 063 134 174 154
P25 x P3 273 273 2.73 15.10 14.73 1491 231 246 233 405 438 421
P24 x P3 3.06 286 2.96 18.73 19.23 1898 208 218 213 449 478 463
P23 x P3 233 223 2.28 14.30 14.36 1433 053 055 054 217 240 228
P32 x P3 216 216 2.10 14.16 13.93 1405 091 093 091 354 373 363
P26 x P3 3.03 310 3.06 14.13 13.83 1398 074 073 074 222 246 234
P20 x P3 246  2.46 2.46 12.56 12.90 1273 09 099 098 220 238 229
B x P3 276 260 2.68 16.50 16.43 1646 104 105 104 213 234 224
P25 x P4 253 250 251 14.30 14.10 1420 194 210 204 417 446 432
P24 x P4 256  2.50 2.53 13.26 13.53 1340 166 15 160 469 488 4.78
P23 x P4 246 230 2.38 19.23 19.20 1421 082 064 073 160 163 162
P32 x P4 270 270 2.70 17.53 17.56 1755 060 098 079 342 357 349
P26 x P4 293 283 2.86 13.80 13.70 1375 104 110 107 305 326 315
P20 x P4 270 263 2.66 16.23 16.10 1616 079 072 075 116 138 127
B x P4 220  2.26 2.23 1453 14.40 1446 074 079 077 168 181 174
N.S.L.D(g g5 037 036 033 181 172 1.70 020 019 019 025 020 023

z P1109483 (25), P1169352(24), P1169395(23), P1211117(32),P1211984 (26), P1169392 (20) ,Beta-alpha, P1 178885 (2), Pl 218036

(3) and P1 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 F; grouped into
five classes.

Obtained results showed thattheaverage number of
motile stages of thetwo spotted spider mites T. urticae per 2
squareinchesto the ten parents and their twenty onecrosses
of cucumber plants during two successive seasons 2016,
2017 seasonsand 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
accordingto their relative susceptability as the following:
highly resistance, resistance, intermediate, susceptible and
highly susceptible, they added that the either extreme were
consideredresistance (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 from12.10+1.39 movable stages/two inches?
(P25) and 13.2+1.26 movable stages / two inches? (P20).
While, the hybrids (P20 x P2), (B x P2), (P20 x P4) and
(P26 x P3) were received an average numbers of mites
ranged from 11.73+1.57 movable stages/two inches? (P20
x P2) to 12.64 +2.17 movable stages /two inches? (P26 x
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? it was highly susceptible one, also the
hybrid (P26 x P2) was highly susceptible during the first
season, it aggregated an average of 47.12+10.11 mobile
stages/ two inches?.

The genotypeP3and hybrids (P24 x P2), (P23 x P2)
and (P23 x 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?
during thefirst season ofthestudy. The parental genotypes
B, P24 and P4, also the hybrids (P32 x P2), (P25 x P2), (P32
x P4) and (P23 x 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?
for the parental genotypes and hybrids, respectively.

Table 3. Mean rate of number of movable stages of Tetranychus urticae Koch/two inches? to the ten parents and
their twenty one crosses of cucumber in 2016, 2017 and combined seasons.

2017 season Combined season

21.29+2.89 fghijk
28.78+3.52 cdef

16.69£1.79 hiikl
25.98+£3.17 defgh

GenotypesZ 2016 season
P25 12.10+1.39 h
P24 23.19+3.30 cdefgh
P23 16.79+3.10 fgh
P32 4955+13.36 a
P26 19.33+5.26 fgh
P20 13.12+1.26 h
B 21.05+3.91 defgh
P2 19.59+2.83 efgh
P3 38.31+9.28 abc
P4 25.40+4.37 cdefg
P25 x P2 23.20+3.01 cdefgh
P24 x P2 30.91+8.48 bcdefg
P23 x P2 31.10+6.45 bcdefg
P32 x P2 21.75+2.87 defgh
P26 x P2 47.12+10.11 a
P20 x P2 11.73+1.57 h

B x P2 11.81+0.97 h
P25 x P3 35.19+4.93 abcd
P24 x P3 15.97+2.37 hg
P23 x P3 31.44+2.82 bcdef
P32 x P3 17.91+1.56 fgh
P26 x P3 12.64+2.17 h
P20 x P3 34.68+4.37 abcde
B x P3 14.91+3.25 h
P25 x P4 41.57+11.85 ab
P24 x P4 13.62+3.29 h
P23 x P4 23.47+7.71 cdefgh
P32 x P4 24.27+5.93 cdefgh
P26 x P4 13.28+1.62 h
P20 x P4 12.46+1.29 h

B x P4 19.73+4.13 efgh

19.03+2.23 fghijk
38.09+5.12 bcde
14.70+3.17 ghijk
15.75+2.71 qghijk
23.48+3.10 fghij
17.87+5.20 ab
34.68+3.89 fghij
24.14+3.21 fghij
24.45+4.27 fghij
34.42+8.41 abc
35.16+11.37 a
18.90+0.91 jk
39.76+3.22 cdef
9.70+1.70 k
13.37+£3.18 fghijk
30.12+3.77 cdef
13.84+1.74 hijk
25.18+2.63 efghi
20.44+11.51 efgh
15.45+4.17 fghijk
30.95+3.48 defg
12.64+1.50 hijk
38.73+10.89 bcd
17.47£451 fghijk
24.19+4.30 fghij
27.16+6.05 defg
12.45+2.02 ijk
14.07+4.92 fghij
23.76+£2.26 fghij

17.91+1.98 ghijkl
43.82+7.71 a
17.02+4.19 ghijkl
14.43+1.67 ijkl
22.26+3.05 fghijk
27.66+2.07 abcde
36.50+4.92 bcdef
24.77+3.05 efghij
23.83+3.37 efghijk
32.66+8.15 abcd
33.13+7.34 ab
20.325+1.77 hijkl
43.44+6.63 abc
10.72+1.38 |
12.59+1.72 hijkl
32.66+3.55 bcdef
14.905+1.48 ijkl
28.31+1.97 cdefg
19.175+1.93 fghijkl
14.05+2.86 hiikl
32.81+2.56 bcdef
13.77+1.95 jkl
40.15+8.47 ab
15.54+3.10 hijkl
23.83+4.76 efghijk
25.72+5.39 defghi
12.86+1.30 Kkl
13.26+2.74 ghijkl
21.75+2.34 fghijkl

z P1 109483 (25), P 169352 (24), P1 169395 (23), PI 211117 (32), P1211984 (26) , Pl 169392 (20) ,Beta-alpha, PI 178885 (2), PI 218036 (3) and Pl 390238 (4) .The means
with the same letters in the same columns are not significantly different at alpha =0.05 level.

The rest of genotypes (P25), (P20), (P23), (P2)  Theseresults coincided with that obtained by Taha et al.
and (P26) and hybrids (B x P2), (P20 x P2), ( P20 x  (2001) and El-Sanady et al. (2008) who evaluated
P4), ( P26 x P3), (P26 x P4), (P24 x P4) and (B x P3) soybean varieties for their relative susceptibility to
were resistance to spider mite infestation Table (3), 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- Awerage 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 floner and number of node carried first female floner

during 2017 season.

Main stem length

No. of branches

No. of days to anthesis  No. of node carried first

Crossesz first female flower female flower
Heterosis Heterosis Heterosis Heterosis

MP% BP% PR MP% BP% PR MP% BP% PR MP% BP% PR
P25 x P2 6.6 -9.6 0.3 75 -17.8 0.2 -14 5.8 -0.2 -84 24 -1.3
P24 x P2 -5.9 -10.0 -1.2 40.5* 19.7 2.3 19 29 18 207 36.7* 1.7
P23 x P2 -17.2 -28.4 -1.1 -38.0 -40.7* -8.3 19 3.9 1.0 -13.6 -4.8 -14
P32 x P2 -0.2 -3.7* -0.05 15.4 9.0 2.6 147 257** 16 -10.6 2.8 -0.8
P26 x P2 195 25 1.7 32.6* 325 199 43.2* 55* 5.6 7.1 9.3 36
P20 x P2 -1.7 -19.6 -0.5 -29.4 -42.4 -1.2 -8.89 -2.3 -1.3 18.1 66.4* 0.6
Bx P2 -15.6 -28.0 -0.9 7.8 -9.8 0.4 174* 206* 6.5 -7.6 15.4 -0.3
P25 x P3 -104  -20.8* -0.8 3.3 -25.2 0.08 -10.8 -2.2 1.2 -129 14 0.9
P24 x P3 -34.1*  -344 -740 -56.4* -65.2* -2.2 -2.0 -1.0 20 428 56.3* 5.0
P23 x P3 -37.4* -43.5* -34  -42.3* -444*  -10.9 47 48 61.0 252 40.8* 2.2
P32 x P3 95  -10.8* -7.0 26.1 -28.0 -9.9 -12.3 -1.8 -1.1 10.2 18.7 14
P26 x P3 -18.8 -27.3 -1.6 -19.8 -25.9 -24 8.2 14.7 14 267 624* 1.2
P20 x P3 125 2.3 12 -196 -38.4* -0.6 15.9 21.6 33 -21.3 -13.0 -2.2
B x P3 194 6.4 15 13.7 -10.8 0.4 74 8.1 11.2 46.9* 46.9* 0
P25 x 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 x P4 4.9 35 3.6 22.7 8.4 1.7 -5.16 -1.0 1.2 -124 -11.8 -21.0
P23 x P4 16.5 35 1.3 -31.9* -37.5* -3.6 7.3 13.1 14 -14.5 -12.8 -7.6
P32 x P4 -11.6 -12.0 -26.0 -38.2* -43.9* -3.8 12.1 188* 21 -1.9 0.0 -1.0
P26 x P4 11.8 -1.3 0.9 8.7 4.0 19 9.0 22.2 0.8 -10.7 2.7 -0.8
P20 x P4 23.19 10.2 -1.9 9.0 -23.2 -0.4 2.3 135 0.2 435 76.1* 2.3
B x P4 30.7* 14.7 2.2 335 15.5 21 -4.0 1.8 -06  334* 46.9* 36

Z P1109483 (25), P1169352 (24), P1169395 (23), P1211117 (32), P1211984 (26), P1 169392 (20) ,Beta-alpha, P1 178885 (2), P1218036

(3)and P1390238 (4).* - Significant at5 %]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. (P26 xP 2),(P20xP3), (BxP3), (P24 x P
4), (P23 x P 4)and (B x P 4) indicated over dominance to
the tallestparent. Nine crossesviz. (P 24 x P 2), (P 23 x P 2),
(P24xP3),(P23xP3),(P26xP3),(P25xP 4),(P24x
P 4), (P 32 x P 4) and (P 20 x P 4) indicated over dominance
to the shortest parent. Three crosses reflected partial
dominance forthetallestparentviz. (P 25 x P 2),(P 25 x P 4)
and (P 26 x P 4). Four crosses reflected partial dominance to
the shortest parent viz. (P32xP 2), P20xP 2), P25 x P
3)and (P32 x P 3).

Regarding the estimates of heterosis basedon MP it
revealed thatsignificant positive hybridvigour for branches
number was shown in two crosses P 24 x P2, P 26 x P2
(40.5,32.6 %). Significant negative hybrid vigour for number
ofbranches was observedin sixcrosses. Six crosses (P 24 x
P2),(P32xP2),P26xP2),P24xP4),(P26xP4)
and (B x P 4) showedthatdominanceto the highnumber of
branches parent. On theother 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 lowestnumber of days to anthesis first female
flower parent was observed in fourcrosses (P20 x P 2, P 25
xP 3, P32xP3andP 24 x P 4). Dominance towards the
lowest number of days toanthesis firstfemale flower parent
was observed in one cross P24 x 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 x P 2), (P
23xP2),P20xP3),(P24xP4)and (P23 x P 4).
Also, dominance towards the lowest pistillate node
parent was observed in one cross namely P 32 x P 4.
Partial dominance towards the lowest pistillate node
parent was observed in three crosses viz, (P 32 x P 2),
(B x P 2) and (P 26 x 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 weightin twelve crosses namely (P 24 x P 2),
(P32xP2, P26xP2,(P20xP2),(P24xP3),
(P26 xP3),BxP3), (P23xP4),(P32xP4),(P 26
x P 4), (P20 x P 4) and (B x P 4). Only three crosses
showed significant positive hybrid vigour for average
fruit weight based on BP viz, Bx P 3,P25 xP 4and P
20 x P4 (43.1, 23.4 and 26.1%, respectively).

These resultswere 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
xP2),P32%xP2, P26xP2),P20xP2,(P24
xP3),P26xP3),BxP3),P23xP4)(P26xP
4),(P 20 x P 4) and (B x 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.

Awverage fruit weight Fruit diameter Fruit length
Crosses” Heterosis PR Heterosis PR Heterosis PR
MP% BP% MP% BP% MP% BP%
P25 x P2 8.3 -4.6 0.6 -3.5 -10.3 -0.4 15.6* 11.8 45
P24 x P2 26.5* 6.4 14 14.9* 10.8 4.2 11.9* -4.0 0.7
P23 xP2 -4.4 -6.1 -2.3 -2.3 -5.8 -0.6 21.6* 19.2* 10.9
P32 xP2 31.6* 10.0 16 14.7* 13.0 95 9.2 -3.3 0.7
P26 x P2 18.8* 7.2 1.7 23.6* 16.7* 4.0 9.8 6.1 2.8
P20 x P2 19.8* 75 1.7 24.4* 19.3* 5.7 35 34 320
B x P2 17.9 -3.2 0.8 19.2* 15.0* 5.2 3.3 -6.1 0.3
P25 x P3 41 -8.7 0.2 7.0 5.0 36 1.1 0.6 25
P24 xP3 22.3* 25 11 16.6* 14.4* 8.2 14.4* 0.6 1.0
P23 xP3 97 -11.8 -04 -8.9 -10.8 -4.4 3.9 -0.9 0.7
P32 xP3 -29.7* -41.5* -0.8 -10.0 -13.6 -24 -13.6* -21.5* -1.3
P26 x P3 23.9* 12.2 2.3 23.7* 22.5* 119 15 -4.6 0.2
P20 x P3 6.4 -3.9 0.5 -0.2 -1.6 0.1 -8.4 -11.0 -2.9
B x P3 73.8* 43.1** 34 6.1 4.0 30 28.0** 13.3** 2.1
P25 x P4 16 23.4* 0.04 -1.1 -3.8 -04 116 -3.6 0.7
P24 x P4 11.6 -18.5* 0.3 2.8 1.6 2.3 -8.9 -29.1* -0.3
P23 x P4 43.9* 18.2 2.0 -5.3 -6.5 -4.3 61.6* 46.1* 5.8
P32 x P4 29.6* -6.1 0.7 13.4* 9.7 4.0 23.7* -1.1 0.9
P26 x P4 24.4* 13.9 2.6 13.8.* 12.7 13.8 17.2* 7.6 19
P20 x P4 37.1* 26.1* 4.2 75 6.9 12.3 32.4** 17.6* 25
B x P4 29.8* 271.2 14.3 -6.9 -8.1 -5.6 32.1* 29.0* 13.2

z P1109483 (25), P1169352 (24), P1 169395 (23), P1211117 (32), P1211984 (26), P1 169392 (20) ,Beta-alpha, P1178885 (2), P1218036 (3)

and P1390238 (4). * - Significant at 5 % level,

These results were similar to dataof Abd-Rabouand
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 basedon MP revealed
significantpositive hybrid vigour for fruit diameter in nine
crosses namely P24 x P2, P32x P2 P26 xP2,P20x P
2,BxP2,P24xP3, P26xP3,P32xP3andP26xP 4
(14.9, 14.7, 236, 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 x P 2,
P20xP2, BxP2 P24xP3andP 26 xP 3 (16.7,
19.3,15.0,14.4 and 22.5% respectively) .

Thirteen crosses reflected over dominance to the
large parent viz. (P24 xP2), (P32xP 2) ,(P26x P 2) ,
P20xP2),BxP2,P25xP3),(P24xP3), (P
26xP3),BxP3),P24xP4),P32xP4, (P26
x P 4)and (P 20 x P 4).

Onthe other hand, four crosses showed that over
dominance to the widest parent namely (P 23 x P 3), (P

32xP3), (P23xP 4)and (B x 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 25x P 2, P 24 xP 2, P 32
xP2 P24xP3 BxP3 P23xP4,P32xP4, P26
xP 4, P20x P 4and B x P4 (156, 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, P23 xP 2,B x P
3,P23xP4,P20xP4and B x 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 256 x P 2), P23 x P 2), (P26 x P
2,(P20xP2),P25xP3),BxP3),(P23xP4),(P
26 x P 4), (P 20 x P 4) and (B x P 4). One cross
reflected dominance to the longest parent viz, (P 24 x P
3) and seven crosses reflected partial dominance to the
longest parent viz, (P24 x P 2), (P32 x P 2), (B x P 2),
(P23xP 3), (P26 xP3), (P25 xP4)and (P32 xP 4).
On the other hand, one crosses reflected partial
dominance to the shortest parent viz, (P 24 x P 4).

Regarding the estimates of heterosis based on MP
revealed significantpositive hybrid vigour for early yield in
eighteencrosses P25xP2,P24xP2,P23xP2, P 32xP
2,P26xP2,P20xP2,BxP2, P25 xP3,P24xP3, P
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32xP3,P20xP3,BxP3,P25xP4,P24xP4 P23 x
P4,P32xP4,P26xP4and BxP 4,

Regarding the estimates of heterosis based on BP
revealed significantpositive hybrid vigour for early yield in

eighteencrosses namely P25x P2, P24 xP 2, P23 xP 2,
P32xP2,P26xP2P20xP2,BxP2 P25xP3 P24
xP3,P32xP3,P20xP3,BxP3,P25xP4,P24xP4
P23xP4, P32xP4,P26xP4 and BxP 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.

Early yield Total yield number of movable stages of T. urticae
Crossesz Heterosis PR Heterosis PR Heterosis PR
MP% BP% MP% BP% MP% BP%
P25 x P2 56.5* 6.8* 1.2 165.2* 96.7* 4.7 -24.8* 36.8 2.8
P24 x P2 298.1* 2909 161.0 215.6* 183.8* 19.2 475 92.6 2.0
P23 x P2 269.1* 171.6* 75 180.1* 175.6*  109.0 90.7" 96.7* 29.6
P32 x P2 77.3* 77.3* ) 121.4* 80.8* 5.4 -32.4* 5.7 -0.8
P26 x P2 42.2* 134 1.6 65.3* 25.8* 2.0 144.1* 170.4* 14.8
P20 x P2 69.5* 67.9* 73.0 67.1* 56.2* 9.5 -42.2* -38.4 -6.7
B x P2 67.5* 26.4 2.0 50.6* 46.2* 16.7 -35.3 -25.1 -2.6
P25 x P3 152.3* 69.6 59.4 134.8* 78.0* 4.2 7.6 41.4 0.3
P24 x P3 315.2* 296.3* 66.2 246.3* 220.8* 30.9 -56.3 51.9 -6.0
P23 x P3 46.6 10.0 14 92.0* 88.9* 575 -6.18 325 -0.2
P32 x P3 80.5* 75.4* 27.6 136.8* 98.4* 7.0 -43.8 -41.0 -9.3
P26 x P3 5.0 -17.9 0.1 38.5* 7.8* 13 -374 5.1 -0.9
P20 x P3 94.1* 90.3* 48.0 80.3* 73.7* 21.2 22.7 96.5 0.6
B x P3 172.7* 110.0* 5.7 95.8* 84.2* 15.2 -56.5 -46.1 -2.9
P25 x P4 112.1* 44.8* 25 141.7* 81.3* 42 70.5 81.9 11.2
P24 x P4 176.7* 171.9* 99.0 258.8* 227.5* 27.0 -34.0 -27.6 -3.8
P23 x P4 56.0* 12.2 14 32.5* 32.5* o 12.1 27.3 11
P32 x P4 78.1* 71.9* 215 129.5* 89.8* 6.2 -12.7 125 -0.5
P26 x P4 50.6* 235 2.3 85.7* 42.9% 2.8 -35.8 -15.3 -14
P20 x P4 32.1 26.3 7.0 6.1 11 26.2 -6.6 -1.2
B x P4 88.0* 38.9 2.4 54.0* 47.1* 115 -0.2 11 -0.1

Z P1109483 (25), P1169352 (24), P1169395(23), P1211117 (32), P1211984 (26), P1169392 (20) ,Beta-alpha, P1178885 (2), P1218036 (3)

and P1390238 (4). * - Significant at 5 % level,

Twenty crosses viz (P 25x P 2), (P24 xP 2), (P
23xP2),P32xP2,P26xP2),P2 xP2),(Bx
P2),P25xP3),P24xP3),P23xP3),PRxP
3),P20xP3),BxP3,(P25xP4), P24xP4 P
23x P 4), (P32x P 4),(P 26 xP 4), (P20 x P 4) and (B
x P 4) indicated over dominance for the high yielding
parents. Meanwhile, only one cross indicated partial
dominance to low yielding parent (P 26 x 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 x 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 x
P2),(P32xP2)and (P20 xP2).

Thirteen crosses revealed negative hybrid vigour for
numberofmovable 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.
(P20xP2),BxP2),P24xP3),(BxP3),P32xP
3),(P 24 x P 4),(P26xP4)and (P20 x P 4) indicated over
dominance tothe lower number of movable stages parent.
Six crosses exhibited over dominance to higher number of
movable stages parentviz. (P 25 x P 2), (P 24 x P 2), (P 23 x
P2),P26xP2),(P25xP4)and (P23 xP 4).

C- Combining ability effects

The estimated effect of GCA for the parental lines
and SCA for the F; 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 forearliness 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).

532



J. Plant Prot. and Path., Mansoura Univ., Vol.9 (8), August, 2018

Table 7. General combining ability effects GCA of parental lines for

2017 season.

studied characters of cucumber during

Parents Main stem No. of No. of days to anthesis No. of node carried Average
length branches first female flower first female flower 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- g))testers 0.11 0.82 0.95 0.14 3.75
Parents Fruit Fruit Early Total Number of movable stages of
diameter length yield yield T. urticae
Lines
P25 -0.06 -0.34 0.82* 1.41* 34.3*
P24 0.08 1.61* 0.74* 1.49* -17
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- g;) lines 0.10 0.52 0.06 0.06 14.9
SHQ i- o) testers 0.06 0.34 0.04 0.04 9.7

z P1109483 (25), PI 169352 (24), PI 169395 (23), P1 211117 (32), P 1211984 (26), 1169392 (20) ,Beta-alpha, P1 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.

No. of days No. of node

Crosses? 2/,:2:: ’\(‘)?; to anthesis carried fi rstA;/fur?ge
length branches firstfemale  female weight
9 flower flower 9
P25 xP2  0.13 -1.58 0.33 -0.10 3.01
P24xp2 016 2.88* 0.41 0.36 6.97
P23 xpP2 -0.11 -1.30 -4.10* -0.15 -13.96
P32xP2 022 280* 1.46 -0.07 26.73
P26 xP2  0.30 1.86 457* 0.20 -3.42
P20xP2 -0.24 -2.26 -3.70* 0.31 -0.73
B x P2 -0.51* -2.39 1.01 -0.54*  -1860*
P25 xP3  0.02 1.33 -2.03 -0.56* 5.31
P24 xP3 -0.31 -4.53* 0.02 0.37 9.51
P23 xP3 -0.22 0.93 1.56 0.46* -11.52
P32xP3 011 0.40 -3.83* 0.07 42.76*
P26 xP3 -0.22 -1.49 -1.88 0.31 8.98
P20xP3  0.19 1.73 4.50*%* -0.93** -4.92
B x P3 0.37* 1.62 1.65 0.27 35.40*
P25 xP4  -0.17 0.25 1.70 0.66* -8.32
P24 xP4 012 1.65 -0.44 -0.73*  -1649*
P23 xP4  0.30 0.36 2.53 -0.30 25.49*
P32 xP4 -0.36* -3.20* 2.36 0.002 16.02*
P26 xP4 -0.80* 0.36 -2.68 -0.52* -5.56
P20xP4  0.04 0.53 -0.79 0.62* 5.66
B x P4 0.01 0.77 -2.67 0.27 -1680*
S.E. (Sii) 0.21 1.53 1.79 0.27 7.02
S.E.( sj-sw) 0.30 2.17 2.53 0.38 9.92

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 forearliness in P1 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 PusaUday 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 F, crosses,
the best corrbinations were : B x P3 (for main stem length );
P24 x P 2 and P32 x P2 (for branch nurrber ) ; B x P3, P23 x
4 and P32 x P4 ( for average fruit weight ); P25 x P3 and P32
x P4 (for fruit diarmeter) ; P24 x P3 P32 x P3, B x P3, P23 x
P4, P32 x P4 and P20 x P4 ( for fruit length); P24 x P2, P23 x
P2, P25 x P3, P24 x P3 B x P3 P2x P4 and P26 x P4 ( for
early yield) ; P23 x P2, P20 x P3 B x P3, P24 x P4, P2 x P4
and P26 x P4 (for total yield. Meanwhie, the best
combinations for earliness as nurrber of days to anthesis first
ferrale flower and nurber of node camed first fermale flower
were P23 x P2, P20 x P2 and P32 x P3 (for nurber of days
to anthesis first fenele flower), B x P2, P25 x P3, P20 x P3

z P1109483 (25), P1169352 (24), P1 169395 (23), P1 211117 (32
P1211984 (26), P1169392 (20) ,Beta-alpha, P1178885 (2), Pl 21803
(3) and P1 390238 (4). *Significant at5 %Ilevel,

P24 x P4 and P26 x P4 (for number of novable stages of T.
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urticae). While P25 x P2, PR x P2, P2 x P2, P24 x P3 and
P23 x 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.

Number of
Crosses? Fruit  Fruit Early Total movable
diameter length vyield yield stages of T.

urticae
P25 x P2 -0.24* 105 -0.51* 0.20*  -48.2*
P24 x P2 -0.06 1.05 0.16* -049* 725*
P23 x P2 -0.05 -0.60 0.54* 0.83* 79.7*
P32 x P2 006 070 -0.03 -0.25* -63.0*
P26 x P2 -0.07 023 003 -0.08 34.2
P20 x P2 0.18 -047 -0.01 0.08 -67.5*
B x P2 0.17 -1.97* -0.19* -0.30* -7.6
P25 x P3 0.20* 0.02 0.37* -0.25* 8.6
P24 x P3 0.18 255 0.16* 0.09 -41.6*
P23 x P3 -0.04 -19* -0.38* -0.14* -31.3
P32 x P3 -0.33* 1.94* -0.09 0.10 33.4
P26 x P3 0.14 017 -0.27* -0.46* 15
P20 x P3 -0.21* -1.14* 0.06 0.35* 47.0*
B x P3 0.05 2.23* 0.15* 0.31* -17.7
P25 x P4 0.03 -1.06 0.15* 0.05 39.5*
P24 x P4 -0.12 -3.60* -0.32* 0.40* -30.8
P23 x P4 0.09 250* -0.15* -0.70*  -48.4*
P32 x P4 0.26* 124 011 0.15* 29.6
P26 x P4 -0.06 -0.41 0.24* 0.54* -35.7
P20 x P4 0.02 1.61* -0.06 -0.43* 20.5
B x P4 -0.20* -0.26 0.04 -0.01 25.3
S.E. (sii) 0.12 064 0.07 0.08 18.3
S.E.(Sij-Sk1) 0.17 0.91 0.10 0.11 25.8

z P1109483 (25),P1169352 (24), P1 169395 (23), P1211117 (32),
PI1211984 (26) , P1169392 (20) ,Beta-alpha, P1 178885 (2), P1 218036
(3) and P1390238 (4). *Significant at 5 % level,

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.,N.A. Zaid.(2013). Developmentof high
quality cucumberinbred lines and their hybrids for
resistance to powdery mildew disease. Egypt. J. Pl
Breed. 17:15-33.

Abou-Zaid, Aziza M. (2007): Studies on some mites
associated with some vegetable crops. Ph.D Thesis,
Fac. of Sci., Al-Azhar Unive. 180pp.

Ahamed, N., F.A. Shah , G. H. Zargar and S. A. Wani.
(1998). Line x tester analysis for the study of
combining ability in hotpepper (Capsicum annuum
L.). Applied Biological Research, 1 (1): 11-14.

Airina, C. K.(2013).Heterosis breeding exploiting gynoecy
in cucumber (Cucumis sativus L.). Ph. D. Thesis, Fac
of Horticulture. Kerala. India.102pp.

Awad, M. M. W. (1996). Genetic studies onsome economic
characters idiallel crosses under high temperature
conditions in cucumber (Cucumis sativus L.). Ph. D.
Thesis, Fac of Agric. Cairo Univ. Egypt,177pp.

Awny, S., A.EL- Mighawry, F. Mohamed and M. Abd EL-
Salam (1992). Heterosis combining ability and
heritability associated with F1 hybrids obtained from
partial diallel mating design in cucumber (Cucumis
sativus L.) J. Agric. Sci. Mansoura Univ., 17(7):
2469-2475.

Azouz, H.A.; Yassin E. M. A.; El-Sanady M. A. and
Abou-Zaid A. M. M. (2014): Field and laboratory
studies on three eggplant cultivars to evaluate their
susceptibility to some piercing sucking pests with
relation of leaf constituents. J. Plant Prot. And
Path., Mansura Univ., 5 (11): 995-1005.

Devi, N. D., S. Mariappan and T. Arumugam.( 2017).
Heterosis in  Snake Gourd (Trichosanthes
cucumerina L.) for Growth and Earliness. Int. J.
Curr. Microbiol. App. Sci., 6(3): 387-393.

Dogra, B. S., K. B. Rastogi and A. Kumar (1997).
Bxploitation of hybrid vigor in cucumber Cucumis
sativus L. Inaian. J. Hort. Sci.,54: 261- 264.

Diizglines, Z.and S. Cobanoglu. (1983). Life history tables
for Tetranychus urticae Koch and Tetranychus
cinnabarinus Boisduval (Tetyranychidae) under
various temperatures and humidities. Plant Prot.
Bull. 23(4): 171-187.

El-Saidy EM.A., Abou-Zaid A. M. M. and Maklad A,
M.H..(2012). Evaluation ofthe susceptibility of two
kidney beancultivars to the infestation of the two-
spotted spider mite and some sap-sucking insects and
their relations with some abiotic factors. J. of A. Sc.
Re., 8(11): 5543-5549,

El-Sanady, M.; S.M. Soliman ana A. Younes (2008) Field
and laboratory studies to evaluate five soybean
varieties for their relative susceptability to the two
spotted spider mite Tetranychus urticae Koch
infestation. Egypt. J. Agric. Res., 86 (1): 77- 88.

El- Sayed, A. A. Ph.D.,2015.Breeding of some cucumber
(cucumis sativus) inbreed lines for nematode
resistance . Ph.D. thesis. Ain Shams. Univ. 142p.

Faris , F. S.;; N. H. Habashy and A. K. F. Iskandar
(2004): Relationship between infestation with
different stages of the spider mite, Tetranychus
urticae Koch on fifteen tomato varieties and
plant age with special reference to vegetative and
yield physical characters. J. Agric. Sci. Mansoura
Univ., 29 (6): 3567-3579.

Ghallab; M. M., Habashi N. H.; Iskandar A. K. F. AND
Rizk M. A. (2011). Sensitivity of Four cucumber
cultivars to some piercing sap sucking pests
infestationandtheirimpact on yield, Egypt. J. Agric.
Res., 89 (4):1363-1373.

Hanafy, A. R. I. (2004): Studies on the most important
cucumber pests in the open field and suitable control
programs. Ph.D. Thesis. Fac. of Agric., Moshtohor,
Zagazig Univ. 279pp.

Hanchinamani, C.N. and M.G. Patil (2009). Heterosis in
cucumber (Cucumis sativus L.). The Asian J.
Hort. 4 (1): 21-24. http:// ovidsp.tx ovid.com.

Heikal, 1. H. and F. S. Ali (2000): Mass rearing of the
predaceous mite, Phytoseiulus macropilis (Banks)
(Acari: Phytoseiidae ). Egypt. J. Agric. Res., 78
(4):1477-1483.

Hussey NW, Scopes NEA, 1985. Mite management for
greenhouse vegetables in Britain. In: Helle
W,Sabelis M W (eds) Spider mites: their biology,
natural enemies and control, vol 1B. Elsevier
Amsterdam, pp 285-297.

534



J. Plant Prot. and Path., Mansoura Univ., Vol.9 (8), August, 2018

Iskander, A.K.F.; EL-khateeb, H. M. and Habashy, N. H.,
2002. Relative susceptibility of some pepper
varieties tothetwo spotted-spider mite Tetranychus
arabicus Attiah infestation under natural field
conditions. 2nd inter. Conf., Plant Protic. Res. Inst.
Cairo, 21-24 December. 28-32.

JatG. S.,A.D. Munsh, T.K. BeheraandB.S. Tomar. (2016).
Combining ability estimation of gynoecious and
monoecious hybrids for yield and earliness in
cucumber (Cucumis sativus). Inaian. J. Hort. Sci., 86
(3): 399-403.

Kumar, S., R. Kumar, D. Kumar, N. Gautam, N. Singh, C.
Parkash, M.R. Dhiman and YR Shukla. (2017).
Heterotic potential, potenceratio, combining ability
and genetic control of yield and its contributing
traits in cucumber (Cucumis sativus L.). New
Zealand Journal of Crop and Horticultural Science.
ISSN:0114-0671.  htt://www.tandfonline.com/loi/
tnzc20.lins for nematode resistance. Ph.D. thesis.
Ain Shams. Univ. 142p

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 inbredand Cucumis sativus var.
hardwickii line.J. Amer. Soc. Hort. Sci., 107:75-78.

Ministry of Agriculture and Land Reclamation
Statistics. 2015 Pp 204 (in Arabic). Cairo, Egypt.

Mule, P.N., V. Khandelwal, V. A. Lodam, D. A. Shinde, P.
P. Patil, and A. B. Patil. (2012). Heterosis and
combining ability in cucumber (Cucumissativus L.).
Madras Agric. J., 99 (7-9): 420-423,

Rawat, T. S. (2002). Studies on heterosis and combining
ability in cucumber (Cucumis sativus Roxb.). Ph. D.
Thesis. Rajasthan College of Agriculture, Udaipur.
India, 125pp.

SAS Institute (2010). SAS Statistics and graphics guide,
release 9.1. SAS Institute, Cary, North Carolina
27513, USA.

Shoorooeil,M., M .Nasertorabil, A. Soleimani, E.
Moghbeli, E.Madadkhah and H. Moghbeli.(2012).
Screening of some cucumber accessions to two-
spotted spider mite (Tetranychus urticae).
International Research Journal of Appliedand Basic
Sciences. Vol., 3 (8), 1580-1584, 2012

Singh, R. K. and B.D. Choadhary. (1977). Biometrical
methods in quantitative genetic analysis USHA Rei
Kumar for Kalyanipublisher, Ludhiana, India, 130-
178.

Singh, R, A. K .Singh, S. Kumar, B. K. Singh and S. P.

Singh. ( 2011). Combining ability studies in

cucumber (Cucumis sativus L.). Veg. Sci. 38: 49-52.

S.K. and R. Khanna. (1975). Physiological,
biochemical and genetic basis of heterosis.

Advan.Agron.

Smith, H. H. (1952). Fixing transgressive vigour in
Nicotianarustica. In heterosis, lowa State College,
Press. Ames, lowa ,U.S.A.

Snedecor, G. W. and W.C. Cochran (1990). Statistical
Method. 7th ed. The lowa State Univ.Ames. USA.
593 p.

Srivastava, K. P. (1993): Chemical control of insect pest
complexof brinjal. Entomon, 8: 97-100.

Taha,H. A.,A.A.Shoeib, A. A.younes and M. A. Ahmed
(2001). Susceptability of ten soybean varieties to
some sucking pests with respect to certain climatic
factorsin effectiveness. J. Agric. Sci. Mansoura Uni.
26(8): 5059-5066.

Taha, H. A., R.. A. Sedrak, S. T. Abdalla and A. E. Shraf
(1993). evaluation ofsome soybean genotypes for
their resistance to spider mite infestation. Egypt. J.
Biol. pest control. 3(1): 41 -46.

Thakur, M., R. Kumar and S. Kumar.(2017). Estimation
of heterosis for earliness andyield contributing
traits in cucumber (Cucumis sativus L.).
Supplement on Genetics and Plant Breeding
12(2):1189-1194.

Verma, T. S., R. V. Singh and S. C. Sharma. (2000). Line x
tester analysis for combining ability in cucumber.
Indian J. Hort. 57: 144-147.

Wadid, M.M., M.A. Medanyand A.F. Abou-Hadid.(2003).
Diallel Analyses for Yield and \egetative
Characteristics in Cucumber (Cucumis sativus L.)
Under Low Temperature Conditions. Acta Hort.
598,297-287.

Sinha,

S B jaal) o gakiall da glial) g 4Gl a9 J guanall uadl Jadl) g gl 3 68

2ol am daal 9205 0 dasa agana 5 3e Jlad Al 4 pe

raa

raa-o ) - e 31 Ggaadl 3 e Gubal) &gag 2gaa
- o) - Aol 3 Gigand) S pa - il A8 g & gay agaa’

S Y 5109483 (25) ¥ QY Lad 5 5 eV sasiall LY o 3580 ) 6 Jpa¥) S je (e B3 e el B pde Al jall 038 8 Ciaadiul

Wl oy ) Y15 169392 (20) psded) Y15 211984 (26) Lselsd Y15 211117 (32) @V Y15 169395 (23) il Y1 5 169352(24)
Al Cpaa 21 zUY line x tester paiy (eagdll (A cLS Ciaadind 390238 (3) kel s 218036 (3) eldll 5 178885 (2) el 6LVl ilguelS Crandiind
Jsanall Clin (el CDEY) o Lalally daladl 5,080 5 55t Jana 35 Ll o1 Y15 V) da sid il (ngd) 558 535 L) o Lgall
2017 32 2015 (30 8l b Ay ool Aoy Lehy pumdll gy Adame (8 Al pall 33 gl | pea) g€l A glial) Adm ol Lyl LAl 46 S
Ao Ao yael) liall (3 358l Jaray (gl 558 (o 0l e (5 sine gl (a8 aa s Cna gl Gliall JS Gl e (A 4 siee UNGES) Dida
L)l gl 2 lBY g cpngll 85 o il ada Ciaim g LS | A g paal ciliaall 8 cmgl) (imny b 8alaadl (5 sl (5 a0 Dalail chaa LS A saluudl
I Jsmnall ilial oUY) bl 169352 (1 24) @Y 5 S5 Sl Jpanall (LY Junil 109483 (25) @3 <l dalel) 5080 o)y | Jlad i
- e Siall A il il Ul L5 211984 (26) ¥ s oSl cilial Ly WY1 Jumdl 169392 (20) Y15 Ledshs 3 el ()5 Lo sia s JSaally
Ll e 558 5 U5l il A 530 AW dae 5 (S Saall ) semnnall cilial Ry Gagll duadl P23 x P2 gl of il e el 508l o el LS
lial Ly agll Jail P26 x P4 Gungd 5 5a ()5 basia 5 ouai )l Gl Usb 5 KI5 jSeddl Jpemnall ilial (gl Jomil B x P3 (uned
e & piKiall AS jatiall ) sk e S 22all Anills gl Juadl P26 X P4 cnedl S 1l A 585 J5Y Alelad) asiall o5 jSaadly (K guanal

. Usanall | i 281 A8V o3 Aba¥) Jane (mis M 05 Lao

535



