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ABSTRACT

This study was carried out at the Experimental Farm, Faculty of
Environmental Agricultural Sciences, Suez Canal University, El-
Arish, during 2009 to 2010 seasons, to produce some new promising
hybrids of eggplant, suitable to North Sinai region and similar area,
and to determine some useful genetic parameters. Six cultivars of
eggplant; viz., Spa-3, Spa-6, Black Beauty (B.B.), Ma-1, PIG-4 and
Jor-3 were used as parental genetic materials. These cultivars were
used to produce the all 15 possible hybrids among them in one way.
The six parents, 15 Fi*s and the “Classic” F, (a check hybrid) were
evaluated in winter seasons 2009/2010 under unheated plastic
houses. The obtained results cleared that the over all F; means
surpassed those of parents and check hybrid in most studied
characters. The highest total fruit yield was produced by the crosses
Spa-6 x B.B, Spa-3 x Ma-1 and PIG-4 x Jor-3. Heterosis over mid-
parents were significant or highly significant, with positive values for
most traits. Average heterosis over the better parent and check
hybrid was insignificant for most traits. Correlations among the
studied traits exhibited significant or highly significant positive or
negative correlation values.
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INTRODUCTION

‘The F; hybrids are now widely
used in commercial production of
most vegetables, especially under
protected cultivation. In addition,
hybrids are preferred for their
uniformity, earliness, and high
yielding ability, tolerance to
environmental stresses and
discases. These may be the main
reasons for the high considerable
demand for eggplant hybrids. Both
yielding  ability and  fruit
characteristics are important in
choosing cultivars and hybrids for
planting in a certain
Therefore, more attention should
be focused upon the subject of
improving the cultivars regarding
these attributes for grower and
consumer. As a result of plant
breeding, modern cultivars often
have higher yield than the older
ones (Prakash et al., 2008).

Heterosis in eggplant was
observed for most characters by
many investigators (Prabhu ef al.,
2005, Kailash and Singh, 2008 for
vegetative traits, Kamalakkannan
et al., 2007; Shafeeq et al, 2007
and Prakash et al., 2008) for early
and total yield as a number and
weight of fruts; (Quamruzzaman et
af., 2004 and Ibrahim 2007) for
fruit characteristics). Correlation
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coefficients in eggplant were
observed for most characters by
many investigators. (Patel and
Sarnaik, 2004; Reena and Mehta,
2007, Prabhu et al., 2008) for all
traits).

MATERIALS AND
METHODS

The experiments were carried
out at the Experimental Farm of
the Faculty of Environmental
Agricultural Sciences at El-Arish,
Suez Canal University, from 2009
to 2010 season. The genetic
parental materials used in this
study included the six eggplant
cultivars; Spa-3 (pl), Spa-6 (p2),
Black Beauty (B.B.) (p3), Ma-1
(p4), PIG-4 (P5) and Jor-3 (P6).
The widely spread hybrid in North
Sinai “Classic” F; was used as a
check hybrid. Crosses among the
parental cultivars were done to
produce 15 F;»s in the first year.
All genetic populations; viz., 6
parents, 15 F;; and the check
hybrid were evaluated under
unheated plastic houses, during the
season of 2009/2010, where
transplanting was done on November
11" The experimental design was
the complete randomized block
design, with three replications.
Each replicate contained 22 plots
with a plot area of 6.0 m°. The
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distance between plants was 50 cm
apart and the number of plants
/plot was 14 plants. A drip
irrigation system was used and
fertigation was carried out
according to the common
recommendations. Routine cultural
practices were done as needed and
as usually used for the commercial
eggplant production in plastic
houses in the North Sinai region.

Observations and measurements
were recorded for all evaluated
“genetic populations, regarding the
following characters:

a. Vegetative  traits; viz., plant
height, number of branches /
plant, days to 1* flower anthesis,

b.Early yield as the weight of
fruits /plant in the first three
harvestings,

c. Total yield as the number and
weight of fruits /plant in all
harvested fruits, and

d.Fruit  characteristics;  viz.,
average fruit weight, fruit length,
fruit diameter, and total soluble
solids percentage.

Statistical analysis of data was
done according to Cochran and
Cox (1957). Duncan’s Multiple
Range Test was used for the
comparisons among  genotype

means (Duncan, 1955). The
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amount of heterosis was expressed
as the deviation percentage of the
F; mean performance from the
mid-parents {M.P), better parent
(B.P) and check hybrid (C.H).
Phenotypic (rph) and genotypic
(rg) correlations among pairs of
studied traits were calculated as
outlined by Steel and Torrie
(1980).

RESULTS AND
DISCUSSION

The Performance of Parents
and their F;

Vegetative and earliness traits

For Plant height, data presented
in Table 1 show that mean of I,
hybrids exceeded the mean of
parents and check hybrid. The
cross Ma-1 x PIG-4 gave the tallest
plants. Similar results were
reported by Biswajit ez al. (2003),
Shafeeq et al. (2007) who found
that the mean sum of squares due
to parents were highly significant
for plant height and indicated that
there are large amounts of
variability among them.

Data in Table 1 show that
parents Spa-6 and Jor-3 had the
highest number of branches/plant.
The crosses Spa-6 x Black Beauty
(B.B.), Black Beauty (B.B.) x Ma-
1 and Ma-1 x PIG-4 had the highest
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Table 1. Means for studied vegetative and earliness traits in the
parents, F; and check hybrid cultivar population of eggplant
grown in winter season of 2009/2010

Genotypes Plant height No. of Days to 1"
{em) branches/plant flower anthesis

1-Spa-3 82.90 fgh 333 bc 3533 ¢
2-Spa-6 84.30 cfg 4.67 ab 35.67c¢
3-Black

Beauty(B.B.) 66.80 I 3.67 abc 49.00 a
4-Ma-1 78.10 gh 4.33 ab 30.67 fg
5-PIG-4 75.80 ghi 4.00 abc 3533 ¢
6-Jor-3 93.60 cde 4.67 ab 34.33 cd
X 80.25 411 36.72
F]'S

Spa-3 x Spa-6 108.50 b 4.33 ab 30.67 fg
Spa-3 x B.B. 100.00 bed 3.67 abc 35.00¢
Spa-3 x Ma-1 90.20 def 4.67 ab 2833 h
Spa-3 x PIG-4 97.20 cd 4.00 abe 34.00 cd
Spa-3 x Jor-3 98.80 bed 3.67 abe 32.33 def
Spa-6 x B.B. 96.80 cd 500a 29.33 gh
Spa-6 x Ma-1 104.40 be 4.67 ab 31.67 ef
Spa-6 x PIG-4 97.70 cd 4.00 abc 40.00 b
Spa-6 x Jor-3 108.20b 2.67c 34.00 cd
B.B. x Ma-1 97.70 cd 500a 34.00 cd
B.B. x PIiG-4 96.80 cd 4.00 abe 35.00c
B.B. x Jor-3 73.90 hi 4.00 abe 32.33 def
Ma-1 x PI1G-4 11850 a 500a 2833 h
Ma-1x Jor-3 103.70 be 4.00 abc 34,00 cd
P1G-4x Jor-3 94,20 cde 4.00 abe 41.00b

X 99.11 4.18 33.33
Check hybrid 94.00 cde 3.67 abe 32.67 de
(Classic)

Means followed by the same alphabetical letter(s) within each column are not
significantly different at 5% level according to Duncan’s Multiple Range Test.
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number of branches/ plant. The
population means of F; hybrids
exceeded those of parents and
check hybrid in this trait. The
present results are in agreement
with Umaretiva et al. (2008).

For days to 1* flower anthesis,
data presented in Table 1 show that
the parent Ma-1 was the earliest
parent because it had the fewest
days from transplanting to the first
flower anthesis (30.67). Therefore,
two crosses which included Ma-1
cultivar; viz., Spa-3 x Ma-1 and
Ma-1 x PIG-4 were earlier than
other crosses. On the contrary,
Black Beauty (B.B.) cultivar was
the latest one because it had the
highest number of days from
transplanting to first flower
anthesis (49.00). Most Fy crosses
were earlier than the check hybrid
and other parents. The mean of
check hybrid was earlier than
mean of parents and F, mean
populations for number of days to
first flower anthesis. The present
results are in agreement with
Mishra et al. (2008).

Early yield/plant

It is evident from Table 2 that
the mean of check hybrid exceeded
parents and F, hybrids in early
fruit weight/plant. The cross Spa-3
x Black Beauty (B.B.) had the
highest early fruit weight/plant.
Three crosses (Spa-3 x Spa-6, Spa-
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6 x Black Beauty (B.B.) and Spa-3
x Black Beauty (B.B.) exceeded
the check hybrid in early fruit
weight.  The parent PIG-4
exceeded the check hybrid in early
fruit weight but this increase was
not significant. This agrees with
the results of Mishra et al. (2008).

Total yield/plant

Data presented in Table 2 show
that F; means exceeded each of the
parents and the check hybrid
means for fruit number/plant. The
highest number of fruits/plant was
produced by the cross Spa-6 x Ma-
1.  Meanwhile, Spa-3 cultivar
produced the lowest number of
fruits/plant.

For total fruit weight, data
presented in Table 2 show that F;
means exceeded the means of
parents. The highest yield was
produced by the crosses Spa-6 x
Black Beauty (B.B.) and Spa-6 x
Ma-1. On the other hand, the check
hybrid did not significantly differ
from the crosses Spa-3 x Ma-1 and
PIG-4 x Jor-3. So, the crosses Spa-
6 x Black Beauty (B.B.), Spa-6 x
Ma-1, Spa-3 x Ma-1 and PIG-4 x
Jor-3 could be used for the
commercial cultivation for eggplant
production in El-Arish region and
similar areas. Regarding parents,
Spa-6 and Jor-3 cultivars produced
the highest total fruit weight /plant,
while PIG-4 cultivar had the lowest
value for total fruit weight/plant.
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Table 2. Means for early and total yield in the parents, F; and check
hybrid population of eggplant grown in winter season of

2009/2010

Early fruit Total yield / plant
Genotypes weililll;n(tkg) No. of fruits Frm(tk\glght
1-Spa-3 0.10be 10.86 f (.84 gh
2-Spa-6 0.04 be 13.82 ef 1.946 cd
3-Black Beauty(B.B.) 0.07 be 11.12f 0.97 fgh
4-Ma-1 0.03 ¢ 21.30 bed 1.1t e-h
5-PI1G-4 0.12bc 12.12 ef 0.77h
6-Jor-3 0.05 be 13.72 ef 1.95 cd
X 0.07 13.82 1.26
Fi's
Spa-3 x Spa-6 0.15 abe 17.03 def 2.05 cd
Spa-3 x B.B. 0.26a 13.67 ef 1.18 efg
Spa-3 x Ma-1 0.11 be 25240 225bc
Spa-3 x PIG4 0.06 bc 16.89 def 1.78 d
Spa-3 x Jor-3 0.07 be 17.28 def 2.08 cd
Spa-6 x B.B. 0.18 ab 2484 be 286a
Spa-6 x Ma-1 0.10bc 36.90 a 2.55ab
Spa-6 x PIG-4 0.05 be 18.53 cde l4le
Spa-6 x Jor-3 0.07 be 16.98 def 138¢
B.B. x Ma-1 0.07 be 16.89 def 1.08 e-h
B.B. x PIG-4 0.11 be 15.92 def 2.18¢
B.B. x Jor-3 0.09 be 12.83 ef 1.21ef
Ma-1 x PIG-4 0.09 be 16.74 def 1.01 fgh
Ma-1 x Jor-3 001c¢ 15.17 def 0.97 fgh
PIG-4x Jor-3 0.08 be 17.77 def 2.28 be
X 0.096 18.98 1.75
Check hybrid 0.11 be 16.74 def 2.21 be

Means followed by the same alphabetical letters within each colummn are not
significantly different at 5% level according to Duncan’s Multiple Range Test.
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Fruit characteristics

Data in Table 3 show that the
Spa-6 cultivar had the highest
average fruit weight {103.6g) and
did net significantly differ from
the check hybrid. While, Ma-1 had
the lowest average fruit weight
(61.97g). The F, means exceeded
the parent means. The highest
average fruit weight (115.6 g) was
produced by the cross Black
Beauty (B.B.) x PIG-4. Similar
results were reported by Mishra et
al. (2008).

Data presented in Table 3 show
that the mean of parents exceeded
F| means for fruit diameter. Black
Beauty (B.B.) cv. had the highest
value of fruit diameter (8.95cm)
followed by Spa-3 and Jo-3.

For fruit length it is clear from
Table 3 that Spa-6 cultivar had the
longest fruits among all parents,
these fruits exceeded F; and check
hybrid means, while; Cross PIG-4
x Jor-3 produced the longest fruits.

Regarding T.8.8.%, data in
Table 3 show that the F; means
exceeded that of their parents and
the check hybrid. As regard to
parents, the highest T.S.8. %
values were found in two parents
(Spa-6 and Jor-3). The highest
T.8.S. % were recorded in the
crosses Black Beauty (B.B.) x Jor-
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3 and PIG4 x Jor-3. This agrees
with the results of Metwally et al.
(2005) on pepper. who found that
the F; crosses exceeded the
parental cvs. in TSS% content.

Heterosis
Vegetative traits

For plant height, data presented
in Table 4 show that 14 crosses,
out of 15 ones, exhibited
significant or highly significant
positive heterosis values over the
mid-parents. The cross Ma-1 x
PIG-4 had, the highest value
(54.00%). In general, heterosis
over mid-parents as an average
was highly significant with a value
of 23.50%. This result suggest
dominance towards the long plant.
Meanwhile, the cross (B.B x Jor-3)
showed insignificant heterosis
value (-7.86), indicating no-
dominance for the character. This
coincides with Khalil (1992) on
pepper and Shafeeq et al. (2007),
who found heterosis over mid-
parents on eggplant.

Conceming heterosis over the
better parent, 11 crosses out of 15
ones showed significant or highly
significant positive values of
heterosis over the better parent,
indicating over-dominance for the
long plant. Generally, average
heterosis over the better parent was



304 y Metwally, et al.

Table 3. Means of some fruit characteristics for parents, F; and
check hybrid populations eggplant grown in winter season

(2009/2010)
Average Fruit .
Genotypes fruit weight  diameter lenl;::(l(t:m) T",i;s'
(® (em) |

-1-Spa-3 90.78 a-f 7170 11.83gh  3.23fg "
2-Spa-6 103.6 a-d 3.68¢g 17.70a  4.53 abc
g | 988Sae 8952 1130h  3.0lg
4-Ma-1 61.97 gh 2.00h 1643b 393 b-f
5-P1G4 77.64 e-h 363 g 11.30hi  3.83b-g
6-Jor-3 102.2 a-¢ 6.82 be 16.00 k 520a
X 89.17 5.36 13.093 3.96
Fi‘S ‘

Spa-3 x Spa-6 108.9 ab 496 e 1367cd 3.231g
Spa-3 x B.B. 107.0 abc 6.99b 12,50 fg 3.20fg
Spa-3 x Ma-1 77.46 e-h 5.54 de 1250fg  3.67c-g -
Spa-3 x PIG-4 92.96 a-c 5.34 de 1280 ef 4.15b-¢
Spa-3 x Jor-3 107.5 abe 5.96 cd 10.87ij 4.40a-d
Spa-6 x B.B. 92.59 a-e 7.05b 13.04def 3.60d-g
Spa-6 x Ma-1 5591 h 3542 13.50¢cde 4.11b-e
Spa-6 x PIG-4 80.89 d-g 3.94 fg 13.54cd  4.10b-e
Spa-6 x Jor-3 88.67 b-f 4,61 ef 1260f  4.15b-¢
B.B. x Ma-1 83.55c-g 4.65 ef 13.56cd 4.15b-e
B.B. x PIG-4 I156a 527de 11.50 hi 4.61 ab
B.B. x Jor-3 109.6 ab 6.75 be 10.40jk  4.70ab
Ma-1 x PIG-4 64.42 gh 3.90fg 1230fg  4.43 ad
Ma-1 x Jor-3 67.27 fgh 3871fg 13.97¢  3.45efg
PIG-4x Jor-3 107.1 abe 492¢ i4.12¢ 4.67 ab
X 90.63 5.15 12.725 4,04
Check hybrid 102.2 a-e 5.49 de 12.97def 3.03 g

Means followed by the same alphabetical letters within each column are not
significantly different at 5% level according to Duncan’s Multiple Range Test.



Table 4. Percentage of heterosis over mid-parents (M.P.), better parent (B.P.) and check hybrid
(C.H.) for vegetative and earliness traits in F, generation of eggplant grown in winter

season 2009/2010
Plant height (cma) No. of branches/plant Days to 17 flower anthesis

Crosses Heterosis (%) Heterosis {%e) Heterosis (%o)

M.P. B.P. CH. M.P. B.P, C.H. M.P. B.P. C.H.
Spa-3x Spa-6  29.78%% 2871 1543*% 1316 -4.44 17.27 -13.62%%  .13.13%% g 12%*
Spa-3x B.B. 33.60%*  2063*  638*% 1143 0.00 6.36 -17.00%** -0.85 7.14%*
Spa-3 x Ma-1 12.05% 8.81* 404 2877 11.90 28.18%  -14.14%* S771%F _13.27%*
Spa-3 x PIG4  22.50** 1725% 340 2113 7.50 17.27 -3.77 -3.68% 4.08*
Spa-3x Jor-3  11.95*%* 5.56 5.11 -789  -2222%¥ 455 ~7.18%* -5.73%% -1.02
Spa-6x BB. 28.13**  1483** 208 19,05 11T 3636%*  -30.71%* -17.83%F  .10.20%*
Spa-6x Ma-1  2857**  2384** 1106** 345 0.00 22,73 4,52 3.15 -3.06
Spa-6 x PIG4 2205%* 1590 394 -824  -13.33 6.36 12.68%* 13.31%*  2245%%
Spa-6x Jor-3  21.64%%  1560%F 1511%* 3778%* 3778%* 2364 -2.86 -0.87 4.08*
B.B. x Ma-1 3485 2510% 394 2346 19.05  3636%*  -14.64** 10.75%%* 4.08*
B.B. x PIG4 3576% 2770%* 298 -3.80 -5.00 364 -17.00%* -0.85 7.14%*
BB. x Jor3 -7.86 -21.05%F 21.38% 476 222, 2000 -22.40% -5.73%* -1.02
Ma-1 x PIG4 5400%*%  51.73%% 2606*%* 14.63 11.90 28.18%  .14.14%+* SLTL¥E L1327
Ma-1 x Jor-3  20.79%*  10.79%* 1032*%* 805 -11.11 9.09 4.62 10.75%* 4.08*
PIG-4x Jor-3 11.22% 0.64 0.21 -1.18 -6.67 14.55 17.70%** 19.53%*  255]%*
Average 23.50%* 5.88 5.43 413 -6.67 14.55 -9.23%* 8.58** 204
L.S.D.
0.05 7.80 6.37 1.07 0.88 1.60 1.30
0.01 10.43 8.52 1.43 1.17 2.14 1.74

* ** Significant at 0.05 and 0.01 levels of probability, respectively
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absent, where it had insignificant
positive value of heterosis. Similar
results were reported by Ahmed et
al. (1998) and Doshi et al. (2001).

Seven Crosses exhibited
significant or highly significant
positive heterotic effects with the
check hybrid. Such estimates
varied from 6.38 to 26.06 % for
the crosses Spa-3 x Black Beauty
(B.B.)) and Ma-1 x PIGH,
respectively.

Average heterosis over the
check hybrid was absent, where it

had insignificant positive value.

Similar results were obtained by
Chezhian er al (2000) and
Biswajit et af. (2005).

For number of branches/plant,
data presented in Table 4 show that
heterosis over both mid-parents or
better parent were absent, while
four crosses (Spa-3 x Ma-1, Spa-6
X Black Beauty (B.B.), Black
Beauty (B.B.) x Ma-1 and Ma-1 x
PIG-4) had significant or highly
significant positive values of
heterosts over the check hybrid.
Both crosses Spa-6 x Black Beauty
(B.B.) and Ma-1 x Black Beauty
(B.B.) had the highest value of
heterosis over the check hybrid

(36.36  %). Generally, average
heterosis over the check hybrid
was absent, where it had

msignificant positive value. The
present results are in agreement

Metwally, et al.

with Doshi et al {2001) and
Prabhu ef al. (2005).

Data presented in Table 4 show
that 9 crosses out of 15 ones
exhibited  highly  significant
negative values of heterosis over
the mid-parents for days to the first
flower anthesis, suggesting
dominance towards the early
parent. The cross Spa-6 x Black
Beauty (B.B.) had a highly
significant negative value (-30.71
%), indicating that this cross was
very early compared to its parents.
Average heterosis over the mid-
parents had a highly significant
negative value.

As for days to first flower
anthesis, seven crosses from 15
ones had  Thighly significant
negative values of heterosis over
the better parent, suggesting over-
dominance of the early parent. The
cross Spa-6 x Black Beauty (B.B.)
had the highest negative value of
heterosis over the better parent
(-17.83%). However, the cross
Spa-3 x PIG-4 had the lowest one
(-3.68%), average heterosis over
the better parent was highly
significant. The present results are
in agreement with Aswani and
Khandelwal (2003) and Kailash
and Singh (2008) who recorded
significant values of heterosis over
better parent for early flowering.
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From 15 crosses only four ones
had highly significant negative
values of heterosis over the check
hybrid for days to first flower
anthesis. The cross Ma-1 x PIG-4
had the shortest negative value of
heterosis over the check hybrid
(-13.27%). Generally, average
heterosis over the check hybrid
was absent.

Early yield/plant

For fruit weight, it is clear from
Table 5 that two crosses exhibited
significant or highly significant
positive values of heterosis over
the mid-parents. The highest
significant value (230.38 %) was
obtained from the cross Spa-6 x
Black Beauty (B.B.). Generally,
average heterosis over the mid-
parents was absent. Similar results

were reported by Sousa and Maluf
{1998).

The same tow crosses from 15
ones showed highly significant
positive values for heterosis over
the better parent. These values
were 154.82 % and 144.20 % for
the crosses Spa-3 x Black Beauty
(B.B.) and Spa-6 x Black Beauty
(B.B.), respectively.  Average
heterosis over the better parent was
absent, where it has negative value
with insignificant.

Highly significant positive value
for heterosis over the check hybrid
(144.95 %) was obtained from the
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cross Spa-3 x Black Beauty (B.B.),
when compared with the check
hybrid. Average heterosis over the
check hybrid was absent. So this
cross coud replace after further
evaluation the check hybrid in
early commercial production of
eggplant, under North Sinai
conditions.

Total yield/plant

For number of fruits, data
presented in Table 5 show that five
crosses showed significant and
highly significant positive values
of heterosis over the mid-parents
indicating dominance total fruit
number. The highest significant
value (110.16 %) was obtained
from the cross Spa-6 x Ma-l.
Average heterosis over the mid-
parents was absent where it has
insignificant positive value. In this
concern, Kaur e al (2001 a)
studied 35 F1 and found that the
extent of heterosis for number of
fruits exhibited by the hybrids over
their mid parents varied from -
2686 to 168.85 per cent in
eggplant. Similar results were
reported by Kailash and Singh
(2008).

Five crosses exhibited significant
or highly significant positive
heterotic effects over the better
parent. Such estimates varied from
29.54% to 79.77 % for the crosses
PIG-4 x Jor-3 and Spa-6 x Black
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Table 5. Percentage of heterosis over mid-parents (M.P.), better parent (B.P.) and check hybrid
(C.H) for early fruit weight and total yield in Fy generation of eggplant grown in winter

season of 2009/2010
Early Fruit weight (kg) Total No. of fruits Total Fruit weight (kg)
Crosses Heterosis (%5) Heterosis (%) _ Heterosis (%)
M.P. B.P. C.H. M.P, B.P. CH MP. BP CH.
Spa-3 x Spa-6 120.08 48.13 4238 3807 2325 1.77 53.42%*k 2702%% 979
Spa-3x B.B. 206.17%*  154.82** 144.95%% 2440 3508 -1832 30.01* 21.03%* -10.03**
Spa-3 x Ma-1 68.10 -1.63 547 57.00%* 1850  30.81%k 7437 S5646%F  |284%
Spa-3x PIGH4 -52.94 -55.06 -52.48 4701* 3938* 093 66.86%% 63.61%* 638
Spa-3 x Jor-3 21.24 4294 4515 4061 2596 325 54.509%* 30.11*%* 8357
Spa-6x B.B. 230.38*  144.20%* 6431 99.27%* T977FF 4B44** TQ 54%¥ 58 RI¥F 3633
Spa-6 x Ma-1 266.73 147.67 - -4.77 110.16%F% 73.24%% 12047%* 5516%% 42.94** 2268**
Spa-6 x PIG4 -41.31 -60.75 -58.50  4250*  34.11* 1073 2396* 3.40** -11.26
Spa-6 x Jor-3 74.28 4277 -31.38 2330 2285 1.44 6.31 476  -10.09
BB. x Ma-1 67.71 2.87 -30.78 417 2073 089 1995 1491* -17.13%*
B.B. 1 PIG4 9.44 -10.97 -587 3701 31.37 4.87 8107* 6553 951
BB. x Jor-3 53.31 24.58 -16.18 3.33 -646  -2332 710 425 -20.10%*
Ma-1 x PIGH4 46.13 -13.97 904 016 2142  0.00 1.08 -10.84 3570
Ma-1 x Jor-3 -74.82 -83.81 9222¢ .i336 2877 935 -21.27% -2065*% -38.80%*
PIG-4x Jor-3 1.98 -27.04 2285 3753 2954 619 61.03%F 3340%* 1131
Average 51.63 -13.18 -8.20 36.34 -11.52 1260 3840%*% 1276 =322
L.S.D.
0.05 0.10 0.08 540 441 0.26 021
0.01 0.14 0.11 7.22 5.90 0.34 0.28

* ** Significant at 0.05 and 0.01 levels of probability, respectively
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Beauty  (B.B), respectively
suggesting over dominance to high
parent. Average heterosis over the
better parent was absent. Similar
results were obtained by Aswani
and -Khandelwal (2003), who
studied the exploitation of hybrid
vigour in eggplant using a diallel
cross, mvolving 10 parents
(excluding reciprocals). All the
forty five hybrids showed negative
and significant heterosis over
better parents for total fruit yield
plant. The better parent heterosis
ranged from 21.05% to 166.03%.
Stmilar results were reported by
Timmapur et al. (2008).

Three crosses were superior to
the check hybrid in total fruit
number/plant. Therefore, heterosis
over the check hybrid was highly
significant with positive values in
these crosses. Heterosis values
ranged from 48.44% to 12047 %
for the crosses Spa-6 x Black
Beauty (B.B.) and Spa-6 x Ma-1,
respectively. This agrees with the
results of Ahmed et al. (1998) who
revealed that

the maximum
heterosis of 93.57% over special
parent (SP) was manifested

coupled with highest fruit number
0f 26.78 by sel-4 x LL followed by
Sel-4 x PPL (63.86%), AS x LL
(58.64%) and AS xJG (53.41%).
Average heterosis over the check
hybrid for all crosses was absent.
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For fruit weight, data presented
in Table 5 show that 10 crosses
exhibited significant or highly
signtficant positive values of
heterosis over the mid-parents,
suggesting dominance towards the
B.P.The highest value for heterosis
over the mid-parents was 81.07%
resulted from the cross Black
Beauty (B.B.) x PIG-4. Average
heterosis over the mid-parents was
highly significant with a value of
38.40% for this trait.

Concerning heterosis over the
better parent, data in Table 5 show
that 11  crosses  exhibited
significant “or highly significant
positive values of heterosis over
the better parent, indicating over
dominance for this trait. These
values ranged from 3.40% to
65.53% for the crosses Spa-6 x
PIG-4 and Black Beauty (B.B.) x
P1G-4, respectively.  Average
heterosis over the better parent was
absent. The present resuits are in
agreement with Shafeeq ef al
(2007) and Prakash et al. (2008).

Three Crosses exhibited
significant or highly significant
values over the check hybrid.
Average heterosis over the check
hybrid for all crosses was absent.

Fruit characteristics

For average fruit weight, data in
Table 6 show that only one cross,
Black Beauty (B.B.) x PIG-4
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showed highly significant positive
values (30.95%) of heterosis over

the mid-parents, this cross
exceeded the B.P. in fruit weight
with  16.9%  suggesting over

dominance for the heavy fruit.
Average heterosis over the mid-
parents was absent, where it had
insignificant value. This agrees
with the results of Kaur et al
{2001 b} who studied 35 F; in
eggplant and found heterosis over
the mid parent for average fruit
weight which ranged from -54.93
to 100.02 %. Average heterosis
over the better parent was absent.
Similar results were reported by
Saraswathi (2003) and Suneetha

and Kathiria (2006).
Data in Table 6 showed all
crosses  revealed  insignificant

heterosis values over the check
hybrid. So, average heterosis over
the check hybrid for all crosses
was absent for average fruit
weight. In these connections
Ahmed et al. (1998) studied the
manifestation of heterosis over
both B.P. and SP and found that
heterosis was maximum to an
extent of 23.49% over BP and to
an extent of only 7.20% over SP.
As well as, only one cross AS x
PPL recorded higher fruit length
(18.19 cm) than parents and other
hybrid combinations.

Metwally, et al.

It is evident from Table 6 that
fruit length in five crosses out of 15
ones had highly significant positive
values of heterosis over the mid-
parents, indicating  dominance
towards the long fruit. The cross
PIG-4 x Jor-3 had the highest value
(46.32 %). The estimated average
heterosis over the better parent was
highly significant in three crosses.
The largest one (26.07%) resulted
from the cross PIG4 x JOR-3.
Average heterosis over the better
parent was highly significant with a
value of  31.96%, indicating over
dominance to fruit length.

Data in Table 6 show that from
15 crosses only three ones revealed
highly significant positive values of
heterosis over the check hybrid for
this trait. Heterosis over the check
hybrid ranged from 5.26 to 7.52 %
for the crosses Spa-3 x Spa-6 and
Ma-1 x Jor-3, respectively. Average
heterosis over the check hybrid was
significant with a value of 4.33%.
The present results are in agreement
with Timmapur et al, (2008).

The same data illustrate that
five crosses from 15 ones had
significant or highly significant
values of heterosis over the mid-
parents for fruit  diameter.
Suggesting dominance to this trait
the cross Ma-1 x PIG-4 had the
largest value (48.23 %).



Table 6. Percentage of heterosis over mid-parents (MLP.), better parent (B.P.) and check hybrid
(C.H.) for some fruit characteristics in the F; generation of eggplant grown in winter

season of 2009/2010
Average fruit weight {g) Fruit length (cm) Fruit diameter (cm) Tss %o
Crosses Heterosis (%o} Heterosis (%) Heterosis (%) Heterosis (%)

M.P, BP. CH. ML BP. CH. MP B.P. CH. MP. BP. CH.
Spa-3 x Spa-6 12.02 5.09 6.55  -7.28*%F 2513%* 526%* -11.90% -36.83** -960* -16.05 -2799%F 528%%

1102 (2) "ON 8€ 104 “say I8y 1 SzpSvy

Spa-3x B.B. 12.87 8.27 473 925%¥ 7R3%EF _[TTHF 16.66%F TITHE B2T77*F 065 221 231

Spa-3 xMa-1 0.7 -1527 -24.73%% _12.59%% -2690%F 6.02%% 8§25 -29.50%F (.90 6.73 054 20.46%*

Spa-3 x PIGH4 1039 240 -903  11.89%F 10.43%* 451* 080 -32.17%* -293 1365 728 2640%*

Spa-3x Jor-3 1143 521 521 10.20%* .6.09%¥ -18.80%*-18.76%* -24.10%* 863 905 -1020 4521

Spa-6x B.B. -8.54 -10.64 939 -12.78%* 30.27%*  -1.95 10.64* -24.50%* 28.53%* 377 -1941%* 1782

Spa-6 x Ma-1 S32.46%% 46,04%F 4528%+ 24 58% 2781%F 150 22.54* 399 -3541% 617 -14.22% 2541*

Spa-6 x PIG4 -10.74  -21.93%% 20.84%% 943%% D759%+ 180 2533+ 1573*% -28.12% 525 -1445% 2508

Spa-6 x Jor-3 -13.83  -1442*% -1323 -5.97%F .3262% -526%% -10.13 -32.61%* -16.23%* -1233 -16.53%*% 34.08+*

B.B. x Ma-1 391 -1547% -1824* 4.017* -20.770%* 195 -20.62%F J50.21%* -1525%* 24.32%% 1281 36.63%%

BRB. x PIG4  30.95%¥* 1690* 13.08 1.79 179 -14.20%%_1386%*F 43.62%* 402 39.63*% 28.20%% 5] 16%F .

B.B. x Jor} 9.04 726 726 4.66  -9.82%F .24.06%* 1556 27.82%% 22.88%* 19.14*% 408 35512+

Ma-1 x PIG4 -7.71 -17.02 -36.96%* -13.07+F* 28,07%* -752%% 4823%F 35]14%% 2892%% 2072% 1907% 44.22%+

Ma-1 x Jor-3 -18.04 34,17 34.17%F 13.49%F -Jo.37%F 752%% -16.05% -4340%* 20.65%F _10.72* 20 §(k* 13.53%*

PIG-4x Jor-3 19.13 4.82 482  4632% 2607%* 617** 146 -27.80%* -10.26% 1027 -4.69 54.13%

Average 1.59 -12.56  -1E35  -1.87 31.96%* 433%  .173 4269 244 439 -57.66%F 30.524%

L.5.D.

0.05 17.70 14.45 057 0.46 0.62 0.51 0.65 0.53

.01 23.68 19.34 0.76 0.62 0.83 0.68 0.87 0.71 2
-~

* ** Significant at 0.05 and 0.01 levels of probability, respectively
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Average heterosis over the mid-
parents was absent. Concerning
heterosis over the better parent,
data show that three crosses
exhibited significant or highly
significant  positive values of
heterosis over the better parent,
These values ranged from 7.37 to
35.14 % for the crosses Spa-3 x
Black Beauty (B.B.) and Ma-1 x
PIG-4, respectively, Indicating
over-dominance for wide fruit.
Average heterosis over the check
* hybrid for all crosses was absent.

Data listed in Table 6 show that
three crosses exhibited significant
or highly significant positive
values of heterosis over the check
hybrid. The highest significant
value (82.77 %) was obtained from
the cross Spa-3 x Black Beauty
(B.B.). Average heterosis over the
check hybrid was absent. Similar
results were reported by Timmapur
el al. (2008)

For total soluble solids
percentage, data in Table 6 show
that The crosses Black Beauty
(B.B.) x Ma-] and Black Beauty
(B.B.)) x PIG4 had highly
significant heterosis over the mid-
parents. Indicating dominance to
this trait. Average heterosis over
the mid-parents for all crosses was
absent. This agrees with the results
of Ibrahim (2007).

Metwally, ef al.

The crosses, Black Beauty
(B.B.) x PIG4 and Ma-1 x PIG-4
revealed significant or highly
significant values of heterosis over
the better parent. Indicating over-
dominance to high parent.
Generally, average heterosis over
the better parent was absent, where
it had a highly significant negative
value.

Eleven crosses from 15 ones
had positive and significant or
highly significant values of
heterosis over the check hybnd for
T.S.S. %. The highest value (55.12
%) was resulted from the cross
Black Beauty (B.B.) x Jor-3.
Average heterosis over the check
hybrid was highly significant with
a positive value of 30.52 %.

Phenotypic and Genotypic
Correlation Coefficients

A negative significant
correlation was found between
plant height and days to first
flower anthesis. Surbhi and Mehta
(2008) found the same result.
Moreover, a negative significant
correlation was found between
days to first flower anthesis and
total noumber of fruits/plant
(Table 7).

Total fruit number/plant had
highly significant positive
correlation with total fruit weight



Table 7. Phenotypic (rph) and genotypic (rg) correlation coefficients among 18 characters of
eggplant grown in winter season of 2009/2010

Characters 2 5 8 g 10 11 12 13 14
rph 0.053 -0420* 0.178 0347 0343 -0.170 0.095 -0290 0.121
rg -0.060 -0.442* (208 0394 0404 -0.206 0.099 -0304 0.117

1-Plant height (cm)

2-No. of branches/plant rph -0.34(1 0.062 0.37(1 0.268 -0.214 0.215 -0.125 0.228

r -0.468* 0.066 0.473* 0346 0315 0323 -0.163 0304
S-Days to1" flower anthesis 0318 0487 0315 032 0071 029 0038
S-Farly Fruie weight (ke) Ty 018 042 0168 0313 0556w 0621
st T AT o s o
o e ) o
11-Average fruit weight (g) rﬁg :gg;g 8222:: 8;23
12-Fruit length (cm) l;{pgh :gg;g:: :g% 2.9/
13-Fruit diameter {cm) lgjgh : :g i gg
14-TSS % éﬁl

*and **means significant and highly significant at 0,05, 0.01 level of probability, respectively.

1107 (7) "ON 8§ 194 “saYy 18y r SizvSny

143
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(Table 7), While negative
significant correlation was found
between this trait and average fruit
weight.  Similar results were
reported by Surbhi and Mehta
(2008) and Prabhu et al. (2008).

Average fruit weight had highly
significant  positive  correlation
value with fruit diameter. On the
other hand, highly significant
negative correlation was observed
between fruit length and fiuit
diamcter (Table 7). This agrees
with the results of Chung e al.
(2003}, Sunita and Bandhyopadhya
{2005).
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