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ABSTRACT

This work was carried out during summer season for two years from 2003-2004
at a private farm located at Orman district, Talka , Dakahlia Governorate , Egypt to
produce some local long black eggplant hybrids which show high productivity and high
quality to meet the desires of consumer and farmer . On 20 March 2003 half diallel set
crosses were made between four parental lines of long black eggplant cultivars
namely Ss, Sa, 513 and Sy giving BFy crosses. In 2004 the four parents and 6 Fq,s
were evaluated during the summer season at the same private farm under drip
irrigation system . The obtained results indicated that hetercsis over the better parent
gave positive values in most crosses for plant height, early yield per plant , number of
fruits per plant, total yield per plant and total yield per piot and all £, hybrids gave
negative values of heterosis for number of days to 25% flowering where the negative
values indicate that the six crosses were earlier than the better parent to each cross .

Concerning general combining ability , it was found that Siz was the best
combiner for number of branches , number of days to 25% flowering (earliness) , early
yleld per plant, number of fruits per plant, total yield per plant and total yield per pict
followed by 8 parental line . Concerning specific combining abiity , SexS+g hybrids
was found to be the best cross for number of fruits per plant | total yield per plant and
total yield per plot , followed by SexS13, SexSe and SaxS s hybrids which gave positive
values of sca for total yield per plot .

Additive gene effects appeared to be mare important than non additive gene
effects as reflected on the high estimated of gea variances relative to those of sca
variances for each of number of branches per plant and number of days to 25% of
flowering . While it was found that non additive gene effects appeared to play
important roles than additive effects for plant height , eariy yield per piant, number of
fruits per plant , fruit weight | total yield per plant , fruit length | fruit diameter | fruit
shape index and total yield per plot.

Pasitive correlation was found between total yield per plot and each of plant
height, number of branches per plant , early yield per plant,number of fruits per piant,
fruit weight , total yield per plant | fruit length and fruit giameter On the other hangd |
number of days to 25% flowering and fruit shape index reflected negative correlations.

Finally , it can be concluded that the hybrids SexSss, SexS1s, SsxSeand SexSis
had a good specific combination for total yield per plot and fruit quality of local long
black eggplant hybrids.

INTRODUCTION

Eggplant {Sofanum melongena L) is an important and poputar
vegetable crop in Egypt and it is considered as a nationzl diet in many other
tropical and sub-tropical countries . The area devoted for production in 2002
was 85971 feddans produced about 826870 tons .

Production of eggplant could be improved through breeding methods

such as,pure line selection,mass selection or introducing high yielding hybrids

Evaluation studies of F, hybrids of eggplant were conducted by several
investigators among them Thangamani ef al. (2004) .
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Breeding studies of eggplant were carried out by many breeders Kaur
et al. (2001) ; Major Singh et al (2002) , Biswajit Panda et al. (2004) , Pirinc
and Pakyurek (2004) and Melad et al. {2005).

Many breeders suggested that both additive and non-additive
components were important for fruit diameter |, plant height , number of fruits
per plant , fruit yield per plant , fruit weight and fruit length (Das and Barua
2001 ; Vaghasiya et al , 2000 and Melad ef al. , 2005 ).

Concerning heterosis , the magnitude of heterosis were observed in
different eggplant crosses for plant height , number of branches |, fruit
diameter , fruit yield , number of fruit per plant , fruit weight and fruit length . {
Prasath et a/. 1998 ; Babu and Thirumurugan , 2001 ; Das and Barua , 2001
and Melad et af. , 2005. ).

With respect to combining ability , Biswajit Panda ef all (2004) , found
that the analysis of variance for combining ability revealed significant mean
square for both gca and sca effects in most of the characters except plant
height and weight of marketable fruit per plant for gca . This indicated the
importance of both additive and non additive gene action for expression of
heterosis . Babu and Thirurmurugen (2001) and Melad et al. {2005) were also
of the same opinion .

Correlation coefficients were estimated between various pairs of traits
and what the trait was more effect or related with yield ; Prasath et al. (2001) .

This study was carried to produce some local long black eggplant
hybrids which show high productivity and high guality to meet the desires of
consumer and farmer and to lessen the amount seeds which imported from
other countries at high prices .

MATERIALS AND METHODS

The present investigation was carried out during summer season for
two years from 2003-2004 at a private farm located at Orman disinct, Talkha,
Dakahlia Governorate, Egypt. Four eggplant pui2 lines namely Ss, Sa, Sy
and Sy, (which show high productivity and which reported of the paper No. 9
volume 21, 1996, Journal of Agriculture Science, Mansoura Univ.), were used
as parents in this study. On 20 March 2003 half diallel set crosses were made
between the four parents givin% 6 F, crosses. The seeds of the parents were
sown in the nursery on 10" February 2003 in seedliing trays. Al the
recommended practices to obtain egg plant well vield were followed.

Evaluation work was made at the same private farm to evaluate these
six crosses end their four parents during the summer season of 2004.
Randomized complete blocks design with four replicates was used. Each
replicate contained 10 experimental plots. Each experimental plot consisted
of four rows of 12.5 meter long and 1.5 meter wide. The plants were spaced
at 50 cm apart on one side ridge under drip irrigation system, thus making an
area of 75 m>. The plot of each genotype contained 100 plants.

Data were recorded for the different characters as following:- Plant
height (cm) , number of branches / plant , number of days to 26% flowering ,
early yield / plant (kg) , number of fruits / plant , fruit weight (g), total yield /
?Ia:n: {kg) , fruit length (cm) , fruit diameter (cm), fruit shape index , total yield

plot.
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Analysis of data was done by IBM computer using ANOVA program for
statistical anz2'ysis. The differences among means for all traits for significance
were measured using methods described by Cochran and Cox (1937).
Estimates of heterosis of better parents were determined for each crosses as
{follows: heterosis over better parent: H (F,, BP) % = {F, ~ BP / BP) x 100,
where, Fy = the first hybrid generation, BP = better parent.

The values of general combining ability (GCA) and specific combining
ability (SCA) effects were estimatad according to Griffing (1956) model Il of
method II. The standard errors of estimated general and specific combining
ability effects were oblained.

A correlation study was carried out to determine the relationship
between yield and ten other characters.

RESULTS AND DISCUSSION

The performance of parents and their F, hybrids :

It is clear from Table (1} and Fig (1) , the general traits of four parents
and their F; hybrids . There were significant differences among the genotypes
for all studied traits .

Data in Table (1) showed that the parent S;s had the highest values
among the parents for number of branches , early vield per plant , total yield
per plot and had the lowest value for no. of days to 25% flowering (earliness}
, and it fs hybrid combination SgxS,; had highest values for number of
branches (13.35) , number of fruits per plant (36.48) , total yield per plot
(453.2 k.g) among all genotypes , followed by the hybrid SgxSy; (405.6 k.g).

The highest fruit weight was recorded by the hybrid SgxSy (195.3 g.m).
longer fruits were observed in the hybrid Sgx8; (16.6 c.m). similar trend of
higher number of fruits in Fy hybrids , longer fruits and the higher yield in the
hybrids are in line with Jansirani (2000) , Ananthalakshmi (2001) and
preneetha (2002).

Heterosis:

The exploitation of hybrid vigor is a potent method of enhancing the
yield . In any crop the exploitation of hybrid vigor depends on substantial
heterosis for yield coupled with an economical and easy method of hybrid
seed production . In egg plant , there is a bright scope for heterosis breeding ,
larger flower bud size and more number of seeds per fruit provide this
opportunity .

The estimates of better parent heterosis for all studied traits are
presented in Table (2).Concerning plant height , all obtained hybrids gave
positive values of heterosis .

With respect to number of branches , ail tested hybrids except Sg x
Sg and S x Sy hybrids gave negative values of heteosis .

Concerning number of days to 25% flowering , it is evident from Table
{2) that all F, hybrids gave negative values of heterosis , the negative values
indicate that the six crosses were earlier than the better parent to each cross
. The hybrid Sy X S,s recorded the highest negative value of heterosis |
followed by the cross Sy3 X Sa

For early yield per ptant , Table (2) cleared that five out six £, hybrids
exhibited positive heterosis over the better parents . The hybrid Sg x Sy,
showed the highest value of heterosis { 44.21 %) .

Heterosis over the better parent for number of fruits per plant showed
positive neterosis for all hybrids . The hybrid S x S gave the highest
heterosis value (53.15 %) .
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For fruit weight , the heterosis ranged from -15.17 to 5.8 % . These
contradictory results could be due to the different genetic constituent of each
cuitivar used in the study .

For total yield per plant, all the crosses showed positive and significant
heterosis over belter parent, the heterosis ranged from 6.15 to 51.6 % . All
crosses indicated the presence of dominance or over dominance or over
dominance gene effect for fruit yield .

With respect to fruit length , fruit diameter and fruit shape index the
heterosis ranged from -5.34 to 14.48 |, -38.46 to 17.14 and -16.22 to 68.29
respectively .

For total vield per plot all the crosses showed positive and mgmﬁcant
heterosis |, it ranged from 6.29 (S;3 X Sig) to 51.67 % (S x Sig)-

Those above finding are accordance with Prakash ef af. (1923) , Kaur

et al. (2001-c) and Melad et al. (2005).
“‘m .

1

l.\

Fig .1. Fruits of the F1 crosses amd thelr parents
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General and specific Combining abilities :

The knowledge of combining ability helps in identifying best combiners,
which may hybridized either exploit or to accumulate fixable genes through
selection .Such information which froms a backbone of any breeding program
limited is for developmental traits in eggplant.

It is clear from Table (3) that the highest estimated positive value of gca
effects for plant height was found for the parent S,3 (14.57).which produced
the highest significant value relative to all studied parents . On the other hand
the parent S, showed the highest significant negative gca value . While the
highest estimated positive value for sca effects Table (3) was cotained by the
cross Sg X S43 (15.67) , followed by the crosses Sz x 5,5 (11.98) and Sg x 844
(11.77).With respect to number of branches , S5 parent had the greatest
positive geca effect (0.82) . On the contrary , S;y parent hac the highest
negative gca effect value (-1.80). The highest estimated positive value for sca
effect was the cross Sy x 8,3 (0.86) , followed by the cross S5 $-5 (0.57) .

Concerning number of days to 25% flowering (Table 3} . it is clear that
the parent S;5 gave the highest estimated positive value of gca (3.87) effects
. The highest estimated positive value for the sca effects was the ¢cross S; x
S.a. While the highest negative value was the ¢ross Sg x S5 (-2.23). Three
crosses Sgx Sis, S13 X S5 and Ss x S16 showed negative sca effects for this
trait )t is important here that negative values for above character are an
indication of earliness . For early yield per plant { yield from first two
harvesting ) which is related to first flowering , parent S, shown positive gca
effect while higher sca effects was found in the crosses Sg X 81z . S5 X Sy
and Sy3 X 8,5 . It can be noted here that the parents and crosses showed
negative gca and sca respectively for days to 25% flowering give positive
effect for early yield ( high early vielder ) .

The best gca effect for number of fruits per plant and fruit weight were
noted in S,5 and S respectively, while higher sca was found in the ¢rosses Sg
x S5 (7.93) and S5 x Sg (26.21) respectively .

The best general combiners for total yield per plant and total yield per
plot were S and Ss. Highest sca effect was found in the ¢ross S5 x Sy
followed by Sg X Si3, Se X Sg and S X Sy .

The best gca effect for fruit length , fruit diameter and frui: shape index
was found in the parent S, [1.14 ,-0.18 and ; 0.58 ) but in necative direction
for fruit diameler and this is desirable character . The best sca effect was
found in the c¢ross Se x Sy {1.64 , -1.02 and 2.25)or fruit length , fruit
diameter and fruit shape index respectively , but in negative direction for fruit
diameter also .

High gca effect of a parent is a funclion of breeding vealue and hence
due to additive gene effect or additive X additive interaction effect which
represent the fixable genetic components of variation . According to Gilben
(1867) the additive parental effects as measured by gcs are of more practical
use than non allelic interactions , for their exploitation in conventicnal

breeding . There for, it can be suggested that it is possible to predict
the best hybrid for yield from the gca of the parental lines, 2t least in this
population.

Those above finding are in agreement with Biswajit panda st al. {2004)
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Estimates of gene effects :

The estimated values of {otal variance components of the various
studied characters are presented in Table {(4) . It is clear from the Table that
gca variances were higher than sca variances for each of number of
branches per plant and number of days to 25% of flowering , indicating that
the additive gene effects appeared to be relatively more important than nen
additive gene effects for both traits .

Conceming another characters |, it was found that non additive gene
effects appeared to play important roles than additive effects for these traits,
as reflected on the high estimates of sca variances than gea variances.

There for , it is suggested that both additive and non additive gene
effects may be used o exploit genetic components of variations in eggplant .
These finding were reported by vaghasiva el al. (2000} and Melad ef al.
(2005),

Table 4: Estimates of total variance components for the studied
characters of four parents and their hybrids,

Characters 0‘GCA | o‘SCA c‘E |
Plant height 58.068 220.360 11.071.
No. of branches / piant .404 0.346 355
No. of days to 25% of Rowering 6.528 2.6682 1.142
Early yieid / plant 0.131 0256 0.013
No. of fruits / plant -0.145 32.418 1.922
Fruit weight 138.313 430.442 14,087
Total yield / plant -0.382 1.618 0.045
Fruit length 0.498 1.342 0.198
Fruit diameter -0.036 0.319 0.047
Fruit shape index -0.020 1.307 0.080
Totat yield / piat -1232.887 8029.640 904.515 |
Where :

o ? gea = general combining ability variance .
o *sca = specific combining ability variance,
o e = environmenta) varlance .

Correlation :

The correlation coefficient (r) was camed ouwt to determine the
relationship between total yield per plot and other characters (Tabie 5). These
resuits indicated that the existence of high positive correlations between total
yield per plot and each of plant hieight , number of branches per plant , early
yield per plant , number of fruits per plant , fruit weight , total yield per plant ,
fruit tength , and fruit diameter . On the other hand , number of days to 25%
flowering and fruit shape index reflected negative correlations . These results
indicating that the increase in total yield of eggplant would be associated with
increasing of these characters ( positive correlation ) and decreasing some
characters (negative correlation). These results coincide with those of
Prasath et al. (2001) and Melad et al (2005).

Generally , it can be concluded that the hybrids (SexSig) , {SexSs3)
(SexSq) and (SgxSis) had a good specific combination for total yield per plot
and fruit quality of local long black eggplant hybrids .
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