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ABSTRACT

This study was carried out at El-Kanater Experimental Station, Kaliobia
Governorate during the period from 2007 to 2009 to estimate general and specific
combining ability for yield and its components of five parental lines of sweetmelon using
half diallel analysis .The parental lines used were PI 169374 , PI 175673 , Trooper ,
Kahera 6 and Ananas EL Dokki . Highly significant mean squares due to for general
and specific combining ability were existed for all studied traits. . The ratio of GCA/SCA
mean squares for early and total yield of fruits ,average fruit weight , net density, flesh
thickness and TSS. indicated the predominant role of additive gene action in the
expression of these characters . Also, GCA/SCA of the first female flower anthesis
revealed that additive and non — additive gene effects were of same magnitude in the
inheritance of this character. Estimates of GCA effects revealed that the inbred lines
Trooper and Ananas EL-Dokki had the highest positive values for yield components, fruit
weight, net density and flesh thickness. The line PII75673 and Ananas EL-Dokki showed
negative GCA effects for the first female flower anthesis. The crosses PI169374 x
Trooper , PI 175673 » Kahera 6 and Trooper xAnanas El-Dokki showed significant
negative SCA values for date of the first female flower anthesis . These crosses were
earlier than others having positive SCA in flowering date. Finally, the cross PI169374 x
Trooper was the most promising hybrid for most traits under the study.
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INTRODUCTION

Sweetmelon (Cucumis melo L.) is one of the important vegetable
crops for local consumption and exportation. Melon yield is a complex trait
and is an ultimate product of some traits having a complex nature in its
inheritance. So, studying these characters well, is of a prime concern for
melon breeders to produce new and promising hybrids of melon. Moreover,
the optimum use of heterosis would be available if melon breeders evaluated
and screened the inbred lines carefully. Also, additive and non- additive
genetic effects could be determined from the estimates of general(GCA) and
specific(SCA) combining ability variances and effects.

The previous studies concerning inheritance of some melon traits
showed evidence of partial dominance for fruit age and weight. Meanwhile,
over-dominance was obtained for days tol® harvested fruit as well as




number of fruits and total yield per plant (Abd El-Raheem and El-Mighawry
1991).

Moreover, dominance gene effects were found to controll the
economic characters of melon, expect number of fruits/ plant (El-Shimi et al
2003).

Analysis of genetic variability indicated that both additive and non-
additive gene effects were important for the inheritance of sweetmelon yield
and its components (Abd El-Hadi et af 2001 and El-Shimi et al 2003 ).

. On the other hand, XU et al (2007) working on muskmelon and
noticed that, average fruit weight and sugar content were mainly controlled
by additive effect, but flesh thickness was controlled by non- additive effect.

Estimating general and specific combining ability was conducted by
many investigators. They indicated the important role of GCA in the
inheritance of plant fruit yield. Also, they noticed that, mean squares due to
GCA and SCA were highly sngmﬁcant for the total yield per plant of melon
(Hatem et al. 1995 and Tomar and Bhalala, 2006). In this respect, Abd El-
Hafez et al (1997) worked on cucumber noticed that, the ratio of GCA/SCA
mean. squares for anthesis of the first female flower revealed that additive
and additive gene effects were of the same magnitude in the inheritance of
this characters. Also they indicated the predominant role of additive gene
action in the expressions of yield and its components.

Analysis the variance of GCA was highly significant, positive and
greater than SCA variance for early flowering of cucumber (Awny et al
1992) as well as for average fruit weight, net density, TSS, sugar content
and flesh thickness of muskmelon (Kalb and Davis 1984 a and b; Kim ef al
1996 and El-Adl et al 1996). These results indicated the importance of
additive gene effects in the inheritance of these characters. On the contrary,
SCA effects were significant and positive for stem length and number of
branches of cucumber as well as for T.S.S. and flesh thickness of
muskmelon (Awny et a/ 1992 and Tomar and Bhalala 2006).

The objective of this study was to estimate general and specific
combining ability for some vegetative traits and yield and its components.

MATERIALS AND METHODS

Five cultivars and inbred lines of sweetmelon (Cucumis melo L.),
namely PI 169374, PI 175673 (the two inbred lines introduced from
USDA), Trooper (c.v. introduced from Texas), Kahera 6 and Ananas El-
Dokki (two cultivars belong to C. melo var.agyptiacus) were involved in this
study. Selfing for the five parents was done twice to insure high degree of
purity of each parent before crossing. Thereafter, all possible cross
combinations without reciprocals were made in 2008. The fifteen genotypes,
i.e. five parents and the ten single straight F| crosses between them, were
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planted in March 1%, 2009 in a randomized complete block design with
three ceplications in the open field at EL-Kanater Experimental Station,
Horticulture Research Institute, Agricultural Research Center (ARC). All
genotypes were randomly distributed in each replicated, that consisted of 15
plots (5 parents and 10 F, hybrids).The plot contained one row 5.0 m long
and 1.5 m wide ; the distance between hills was 0.5m apart. Therefore, each
row contained 10 plants. All cultural practices were made as recommended
for melon. A sample of 3 random heaithy plants in each plot were marked to
determine the following characters:

1 -Plant length (cm): it was estimated at the end of season.

2- Number of branches / plant: it was calculated beginning from the
ground to 50 cm length of main stem.

3- Number of days from planting to anthesis of the first femaie flower.

4- Early yield per plant weight (kg) and number of mature fruits of the
first harvest.

3-Total yield/plant: weight (kg) and number of all harvested mature fruits.
6- Fruit characteristics :five mature fruits were taken randomly from each
experimental plot to measure the average fruit weight (kg), flesh thickness
{cm), net density as a scale from one to four ( where, 1= without netting ;
2=slightly netted ;3= well netted and 4 = heavy netted)
according to Glala (2003) and total soluble solids (TSS) of the mature fruits
measured by a handle refract meter.

The analysis of general (GCA) and specific (SCA) combining ability

variances and effects was done according to method II, model 1 of Griffing
(1956).

RESULTS AND DISCUSSION .

Mean performance

Means of vegetative growth, flowering, yield components and the
fruit characteristics for the five parental lines and 10 single crosses are
presented in Tables (1and2). It is clear that the inbred line Ananas El-Dokki
had the highest mean for plant length , anthesis of the first female flower
and flesh thickness, whereas the inbred line Trooper had the highest mean
for early and total yield ( on weight basis ), average fruit weight and net
density. On the other hand, the inbred lines Kahera 6 and PI 169374 had the
highest mean for TSS and number of branches /plant (Table 1).The ten
straight F, single crosses exhibited a wide range of differences especiaily
for the plant length, anthesis of the first female flower, yield components on
a weight basis, net density and TSS It is worthy to report that the superior
parent for producing high yield was Trooper cv., while the inbred line PI
169374 produced the lowest yield (Table 2).
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Tablel. Mean performance of five sweet melon parental lines for several traits.

Plant Na. of No. of :
Parent length branches | daysto | Early yicld/plant Total yield/plant Average fruit T88. | Fleh
(em)y anthesis | Weight | number Weight number welght(kg) Net density thickness
[i™) cm)
Py=PI 169374 1.74 ab 4.7a 3400a | 0.07b 0.09¢c 1.85¢ 3.1ab 0.597 ¢ 1.00¢ 1M44sb [ 189¢
Py=PI 175673 16ib 14b 30606 | D452 060a 301a 333a 0.903 b 1.00¢ 10.3%b 22 b
Py= Trooper 1.59b 37¢ 33.00a | 0.48a ( 0.53 cde 3.06a 303b 1.012a 4008 1004 b 289 a
P~ Kahera 6 1.72ab 4.6 b 33.67a | 0.240 037b 2.55b 297b 0.860 b 1.00d 12.50a 183 ¢
PoefnsmasEl | 178 456 | 303b | 046a | 057a | 275sb | 267c 1.031a 3.00b 1051b | 3.09a
Mean 1.69 4.4 32.33 0.34 0.43 2.64 _3.02 0.381 2 10.96 2.38
* Means followed by similar letter in same column are not statistically different
Table 2, Mean performance of 10 Fy crosses of sweet melon for several traits
Nao. of days No. Plaot Total yield /plant Early yleld/plant Flesh Net demsity Average
F, cross to anthesls | branches length ___ thickness | TSS fruit
{em) number | Weight aumber Weight (cm) welght(kg)
: (kg) kgp) .
Px P, 1.79e¢ 9.03g 1.00d 0.647d 29cd 1.872¢ 0.167 d 0.142 de 3174b 4.00 be 193¢
P;x P, 2.58b 11.58ab 4 .00a 0.952a l4a 3.233a 1.00a 0.841a 2800¢ 3.83bd 183.3 ab
P,xP, -1.85¢ 11.12a-¢ 1.00d 0.601d 25¢ 1.498 f 0.067d 0.041e 33.00a 3.67¢ce 181.3ab
Pyx Py 2.03d 10.35 c-¢ 22 ¢ 0.779 ¢ 2.8d 2.182d 0.200d 0.160 de 303 bd 4.17 ab 171.67 be
Px Py 248h 8378 400 a 0.977a 3.0bc 2.957b 0.233d 0.332 c-¢ 31.00 be 4432 177.3 ab
PPy 22 ¢c 9.67 df 1.00d 0.646d 323ab | 2.091de 0.900 ab 0.596 a-c 2800¢ 343e 175.3 ab
Pyx Ps 2.11 cd 9.32¢-g 22¢ 0.853 be 2.7de 2.300d 0.700 b 0.512 a-c 29.00 de 437a 173.3 b
Pyx P, 282a 10.33 b-d 29b 0.893 ab 25¢e 2.234d 0.167d 0.363 c-e 327a 35311 180.7 ab
Pyx Py 283a 10.26 c-¢ 4.00a 0950 a 33a 3.134ab 0.867 ab 0.718ab 2800 ¢ 3.53 de 187.7a
Px P 254 b 1227 a 23¢c 0.941 ab 28d 2.630¢ 0.467 ¢ 0.432b-d 30.00 cd 373 ce 171.7 ab
Mean 232 10.28 2.5 0.824 29 2,41 0.48 0.414 30.2 3.82 176.2
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Combining ability

The partitioning of genetic variation among genotypes (Table 3)
showed highly significant differences for general (GCA) and specific (SCA)
combining ability for all traits under investigation. This indicates the
importance of both additive and non-additive variances. However, GCA
variance of early and total yield per piant on a weight basis as well as fruit
characteristics was about 2 or more times larger than those due to SCA,
suggesting the predominant role of additive gene action in the inheritance of
these traits. On the other hand, the ratio between GCA and SCA mean
squares was about unity for the remaining traits, indicating the importance
of both additive and non-additive gene action in the inheritance of these
traits. The present results are in agreement with those reported by several

.investigators who indicated that GCA and SCA were highly significant for
all these traits (Kalb and Davis a and b1984, Awny et 21992, Hatem et
al1995, Kim et al1996 , Abd El-Hafez et al 1997and El-Shimi et al 2003).

General combining ability effects calculated for each parental line
are presented in Table (4).These effects compare the average performance
of each line in hybrid combinations with other linés and facilitate selection
of lines for incorporation in/or initiation of breeding populations for
subsequent improvement. Tiie positive values of GCA effects for parental
lines under each character in question denote desirable average performance
In the present investigation, it could be seen that the inbred line Trooper
{P3) showed highly significant positive GCA effects for yield component,
average fruit weight and flesh thickness, while Kahera 6 (P4) contributed
highly significant negative GCA for these characters. Regarding anthesis of
the female flower, the parental lines Ananas El-Dokki(Ps) and PI 175673
(P2) showed highly significant negative GCA( favorable) . Meanwhile, the
parental line Kahera 6 (P4) produced highly significant positive GCA for
anthesis of the first female flower and TSS.

In general, the parental line Trooper showed highly GCA effects for

all yield components. This indicates that this parent possesses favourable
genes and that improvement in yield can be attained by its use in a
hybridization program.
Results in Table (5) revealed highly s1gmﬁcant positive values of SCA
effects in some crosses. The three hybrid combinations (P1169374
xTrooper), (PI11175673 xTrooper) and (Trooperx Ananas El-Dokki) had
highly significant negative SCA estimates for the first female flower
anthesis. This indicates that these crosses produced flowers earlier than
others having positive SCA. Out of the three best combinations, i.e. (P;xP3),
(P,xP4) and (P1xPs) judged from SCA effects for yield components, only
the third cross (P3xPs) had high SCA effects for early and total yield /plant
on a number basis. On the other hand, the first cross (P1%P3) had high
positive SCA effects for yield components in addition to fruit
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Table 3. Mean squares for genotypes, gemeral (GCA) amd specific (SCA)
combining ability from ANOVA of F,'s among five parents of melon.

Characters Genotypes | GCA SCA GCA/SCA
1. Vegetative growth 2 .

a-Plant height (em) 219.874* 0.0063* 0.0078** 038
b-Number of branches 0.557** 0.1825%* 0.1530** 1.2
2.Anthesis of the first female

flower(day) 12.89** 1.8800+* 4.0030** 1.2

3.Yield components

a. Early yield /plant .
a.1.0n weight basis (kg) 0.161* 0.0820** | 0.0438** 19
2.20n number basis 0.287+* 0.0880** 0.0987+* 0.89

b. Total yield /plant
b.1.0n weight basis (kg) 0.858%* 0.5440+* 0.1830** 3.0

b.2.0n number basis 0.254%* 0.0770%* 0.0870** 0.9
4. Fruit characteristics
a.Average fruit weight 0.069** 0.0600** 0.0030** 7.5
b.Net density* 4828+ 4.939+* 0.281%* 17.6
¢.Flesh thickness 0.567** 0.4490%* 0.0675%* 6.6
d.T.S.S. 3.989** 2.6000** 0.8210** 3.2

** = gignificant at 0.01 probability level

characteristics. Also, the cross (P4xPs) had high positive SCA effects for
average -fruit weight, net density as well as TSS In this respect, some
previous investigators noticed variations in GCA and SCA effects of the
varieties and their crosses. (Kalb and Davis, 1984, Awny ef a/1992; Hatem
et al1995, Kim et al 1996, AbdEl-Hafez ef al1997and El-Shimi ef al 2003).

CONCLUSION

In the present investigation, variances due to both general and
specific combining ability and the estimates of GCA and SCA effects for
yield components and fruit quality were obtained. Results showed that the
parental line (Trooper) was a good genecral combiner and the cross (PI
169374 xTrooper) was the best and promising hybrid. No doubt, these
genetic information on breeding scheme, practically, the good combining
inbreds of the best combinations for yield or any of its components could be
used in the production of commercial hybrids after experimenting on large
scale. '
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Table 4.Estimates of general combin

ing ability effects (gi) of five sweet melon parents for several traits.

parents Plant No.of Anthesis
length branches | of the first | Early yield /plant Total yield/plant Average Net Flesh TSS
{cm) female Weight number Weight number Fruit density thickness
flower (kg) (kg) weight
v LE | " T y (kgl B v Ty LA
P, 0.001 0.12 0.81 -0.15 -0.17 -0.35 0.01 -0.13 0.27 <029 0.29
P; 005 [o0117 -0.63° 0.02 006  [004 012" 007 083" 015 |-083 "
Py 0.01 -0.237 0.06 0.137° | 087 039 0.08° 011" -0.3077 035  ]-030
P, 0.02° -0.09" 0.8 0.06° {073 020 {-010 -0.04" 0.807 014 o080
Py 0.03 011" -1.04 0.06 0.88  [0.127 011 0.08"" 0.04" 023 |00
SE gi 0.01 0.03 0.19 0.03 0.02 0.03 0.02 0.01 0.01 0.019 0.13
| SE gi-gj | 0.02 0.05 0.3 0.04 0.03 0.04 0.03 0.01 0.02 0.03 0.20

* = gignificant at 0.05 probability level
** = gignificant at 0.01 probability level
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Table 5. Estimates of specific combining ability effects (Sij) of F crosses among five sweet melon parents for several

traits
No. of days No. | Plant Total yield /plant Early yield/plant Flesh Netdensity | Average
F; cross to anthesis branches length thickness T.8.5. fruit
{cm) number | Weight number Weight {em) weight(kg)
-y LiJ Lz L L3 (u) L o L4 (m L L - w
P,xP, -0.10 027 0.55 -0.13 -0.19 0317 | -0.18 -0.05" 0.23 0.12 -0.92
Px Py 0.08" 013" 374 04T 0.62 070 035 01377 092 0.17" 1167
PxP, |0.06 037 0527 0.14" 017 044" 036" | -008° [-012" [-0.06 |-046
P;x Ps 005 | -0.07 034" 0.14" 018" | -0.07 -0.06° -0.01 001  [-0.25" 047"
P,x Py 0.08 0.48 0.71" 021 037" 0.03 0127 1005 092 * [-006 098"
PxP, {005  [-064 [-3.04 [024 0.44" 025" 027" 0.147  [-0.12° 1016 0.80"
Px Pg 0.02 0.14 0.20 0.04 0.09° 0357 [-0267 |-0.05 0.01 0320 | -0397
Pyx P, 0.05 020" 088" 0,107 0311 045 0437 | -0.02 -0.04 027" 046
P,x P; 011 042 |-1.88° [o0.14 078 0.138" ] 0375 |-0.07 . |-0.01 -0.09" 0.03
PxP; 006 | -034 | -062" 0.05 | -002 02217 1 0.06 0.06 039" CREN 0.94™
| SE Sif 003 | 0.07 0.39 0.06 0.04 0.06 0.04 0.02 0.03 0.04 0.26
gg %ffé';'u 0.04 0.10 0.6 0.09 0.06 0.09 0.07 0.03 0.04 0.06 0.40
0.04 0.09 0.52 0.08 0.05 0.07 0.06 0.02 0.04 0.05 0.34

* m significant at 0.05 probability level
** = gignificant at 0.01 probability level
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