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ABSTRACT

Six parental genotypes of eggplant, i.c., Balady Long Purple, Black Beauty,
Balady Long White, Belleza Nera, Violetta Lunga and Baker were used in making non-
reciprocal diallel patierm of crosses. The results indicated the involvement of both
additive and non-additive type of geme action in the inheritance of earliness of flowering
and early and total yield per plant. However, the GCA/SCA ratio indicated that the non-
additive type of gene action was more important in the inheritance of early yield/plant
and total yield/plani, while the additive type was more important in the inheritance of
carliness of flowering. Partial dominence was observed in the inheritance of number of
days 1o first flower bud anthesis. The direction of dominance was toward the parents with
higher expression of this character. The relative values of the Vi and Wr showed that the
parenial cultivars Belle:a Nera, Violetis Lunga, Baker and Balady Long White had the
highest values of Vr-Wr concerning number of days to first flower bud anthesis, which
indicated that these parewial cuitivars kad the most recessive genes, while cultivars
Balady Long Purple and Black Bessty had the lowest values and, hence had the most
dominant gemes concerning this character. The results indicated the unequal distribution
of alleles whick decreased the expression of mumber of days to first flower bud anthesis
character and that which increased it over the related loci in the six parents. The narrow
sense heritability estimates for mumber of days to first flower bud anthesis, and early
yield, were 68.13 and §7.99%, respectively. The narrow sense heritability estimate for
total yicld/plant was 12.96% and hence selection should be performed in replicated

experiments.
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INTRODUCTION

Eggplant (Solanum melongena L.) is one of the popular vegetable
crops in Egypt which is used diet of many people from different social
classes.

Genotypic variations among different eggplant genotypes
concerning earliness of flowering were reported by Gulam et al (1999),
Prasad and Singh (2003), Ilangakoon et al (2004) and Mahaveer et al
(2004). Additive gene action was found to be predo,inant in the inheritance
of earliness of flowering (Srivastava and Bajpai, 1977). Different natures of
dominance were reported, i.e. partial (Biswajit et al 2005a), complete (Hani
et al 1977) and over-dominance (Peter and Singh, 1973, Hani et al 1977).
Heritability estimates for earliness of flowering ranged from low (Mahaveer
et al 2004) to high (Biswajit ef al 2005a, Omkar and Kumar, 2005). Genetic



differences among eggplant genotypes were reported concemning early yield
per plant (Aggour, 1981) and total yield (Aggour, 1981, Khurana ef a/ 1987,
Rashid er a/ 1988, Patil and Shinde, 1989, Vadivel and Bapu, 1990b,
Chezhian et al 2000, Roman ef al 2001, Antonini er al 2002, Prasad and
Singh, 2003, Mahaveer f af 2004, Thangarrari et al 2004). In addition the
superiority of the F, hybrids over one or the two parental genotype has been
reported for both early yield/plant (Aggour, 1981, Biswajit et a/ 2005b) and
total yield per plant (Aggour, 1981, Warade, 1986, Prasath ef ol 1998, Kaur
et al 2001, Aswani and Khandelwal, 2003, Kanthaswamy er al 2003,
Biswajit et al, 2005b, Prabhu et al 2005, Suneetha and Kathiria, 2006). The
predominance of non-additive gene action was reported for early yield (Hani
et af 1977, Narendra and Ram, 1987, Biswajit er o/ 2005b) and for total
yield (Hani et af 1977, Singh and Singh, 2004, Bendale er al 2005, Biradar
et al 2005 and Suneetha et af 2005). It was reported by Peter and Singh
(1973), Joarder et al (1981), Salehuzzaman and Alam (1983) and Nualsri er
al (1986) that out of the non-additive effects, the dominance and/or
duplicate epistasis effects were more important in the inheritance of
yield/plant. On the other hand, the additive gene action was reported to be
predominant in the inheritance of this character (Vadivel and Bapu, 1990a,
Omkar and Kumar, 2005). It has been reported by Warade (1986) and Baig
and Patil (2002) that the estimates of both additive and non-additive gene
actions were prone to change with the different environments and/or
different eggplant genotypes. The high yielding capacity of cultivar Black
Beauty and its suitability as a good combiner in forming hybrids with high
yield have been reported (Biradar er al 2005, Aswani and Khandelwal,
2005). Aswani and Khandelwal (2005) found that the eggplant crosses
having high specific combining ability (SCA) effects and also involved at
least one good general combiner parent may be considered useful because
such crosses provide transgressive type of segregants in the advanced
generation more frequently than crosses with the poor combiner parents.
However, Thakur er al (1968) found that the eggplant cultivar with the
highest yield was not the best combiner. In addition, Warade (1986) found
that the eggplant crosses between parents with high general combining
ability (GCA) effects but had low magnitude of non-additive of gene effect
for certain characters, resulted in small degree of SCA effects and heterosis.
Moderate to high heritability estimates were recorded for early yield/plant
{(Harbans and Nandpuri, 1974) and total yield per plant (Mahaveer et al
2004, Omkar and Kumar, 2005). On the other hand, low heritability
estimates for total yield/plant were recorded by Sidhu et al (1980), Aggour
(1981), Salehuzzaman and Alam (1983), Nualsri et af (1986) and Narendra
and Ram (1989).

The objectives of this study were to evaluate some eggplant cultivars
for some important economic characters and to obtain the genetic
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parameters required to design successful breeding programs for improving
earliness and yield of eggplant through genetic analysis of non- reciprocal
set of dialiel crosses among certain eggplant cultivars,

MATERIALS AND METHODS
This study was conducted at the Experimental Farm and Germplasm
Preservation Laboratory, Faculty of Agriculture- Moshtohor, Benha
University, Moshtohor, Kalubia Governorate, Egypt, during the summer
seasons of 2003 and 2004.

Parental Genotypes and Crosses

Six parental genotypes of eggplant (Solanum melogena L), ie.,
Balady Long Purple, Black Beauty, Balady Long White, Belleza Nera,
Violetta Lunga and Baker werc used in making non-reciprocal diallel
patlern of crosses during summer season of 2003. Seeds of the parental
genotypes were obtained from the Germplasm Preservation Laboratory,
Faculty of Agriculture- Moshtohor, Benha University. Selection and selfing
were performed in the populations of the different parental cultivars for
three generations before starting the present study.

The seeds of different parental genotypes and their F,'s were planted
in 30cm-pots filled with sand and clay (1:1, v:v) on March 8™, 2004.The
seedlings of the different genotypes, i.e. parents and related F; populations
were transplanted in the field on May 15™, 2004. Each experimental plot
consisted of 3-ridges. Each ridge was 3 m long and 80 cm wide. The space
between individual plants within each ridge was 50 cm apart. A randomized
complete block design with three replicates was utilized in conducting this
experiment. ' ' '

Measurements . : _
The individual plants of the different parental genotypes and related
Fy hybrids were evaluated for the following characters:
- Flowering date ' o .
Number of days elapsed from transplanting to the first flower bud
anthesis of the individual plants was recorded.
- Early yield/plant (g) . _ _
Fruit yield of the first three harvests were used as a measurement for
early yield/plant. _
- Total yield/plant (g)
Total yield/plant was recorded over the growing season.
Genetic statistical analysis
The data obtained for the different traits were analyzed on individual
plant mean basis. The analysis of variance was performed for the parents
and F; hybrids according to the method described by Gomez and Gomez
(1984).
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Griffing Diallel Analysis

Genera] and specific combining abilities were investigated by
performing the Griffing’s diallel cross analysis (Method 2), according to the
method described by Griffing (1956).
Jinks- Hayman Diallel Analysis

Data from parents and the related F; generations were analyzed
using the diallel cross methods of Jinks (1954) and Hayman (1954).
Heritability

Narrow and broad-sense heritability estimates were calculated from
the genetic components according to the formulas proposed by Mather and
Jinks (1971). However, in cases where the assumptions required for Jinks-
Hayman analysis were not valid, the broad and narrow sense heritability
values were calculated according to the method described by Pandey and
Gritton {1975) using the general and specific combining ability components.

RESULTS AND DISCUSSION

Number of days to first flower bud anthesis

The results presented in Tables 1 and 2 indicated significant
differences among the different parental genotypes and hybrids concerning
number of days from transplanting to first flower bud anthesis. Plants of
cultivar Violetta Lunga had the lowest number of days from transplanting to
first flower bud anthesis (43.6 days) followed by Baker (43.8 days), Balady
Long White (51.4 days), Balady Long Purple (54.6 days), Black Beauty
(56.2 days). On the other hand, the cultivar Belleza Nera had the highest
number of days from transplanting to first flower bud anthesis (59.0 days).
The importance of genotypic variations among eggplant germplasm in
breeding programs to improve this character has been reported (Gulam et af
1999, Prasad and Singh, 2003, Illangakoon et al 2004, Mahaveer et al
2004).

The results presented in Table 2 showed significant general and
specific combining ability effects which indicated the presence of both
additive and non- additive type of gene actions. However, the calculated
ratio of GCA/SCA was 7.85, which indicates that the additive type of gene
action was more important in the inheritance of this character. The
predominance of additive gene action in the inheritance of this character
was reported by Srivastava and Bajpai (1977).

The lowest wvalues of general combining ability effect were
associated with the parental cultivars Baker (-3.17) and Violetta Lunga {-
2.72). Based on these results, the parent:] cnltivars Baker and Violetta
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Table 1. Means of number of days from tramsplanting to first flower
bud anthesis and early and total yicld per plant of different
pareatal genolypes and its Fy hybrids evaluated in the field.

Meassrements
Genotypes No.of dayste | Early yield | Total yicld/
Grst flower bad | /plant (g) plant ()
anthesis
Balady Long Parple 4.6 147.0 1070.0
Balady Lomy Furple x Black Beasty S50 vile 4739.0
. Balndy Long Purphe x Baluly Loug Wik 542 992.0 3226.0
Balady Lemg Purple x Bellexa Nera 544 2042 25520
Baiady Long Purple x Vialetis Lusga 532 140.6 23890
| Balady Long Purpic x Baker 528 512.0 3104.0
Biack Beamty 562 438.0 36040
Bisck Besuly x Ralady Long White 556 3569 - 2818.0
Black Beawty x Befieza Nera 5238 130.6 1964.6
Bisck Besuty * Vigletts Lunga 533 374.9 2866.0
Biack Besuty * RBaker 54.2 399.0 2903.0
Balady Leng White 514 94.0 1944.0
Balsdy Lang White < Belicza Nera 516 4738 32168
Balady Leag Whits: x Visletts Lunga 506 394.6 1923.0
| Balndy Laag White < Baker 464 67710 2571.0
Belleza Nera 559 5122 2818.8
Bellcrs Nera * Visletta Lunga 472 528.0 32400
Belieza Nera * Baker 432 748.0 3436.0
Vialetta Lamga 9.6 535.0 2229.0
Violeita Langa * Baker 482 750.8 2362.9
Baker 438 90.2 1788.8
LS.DS% 215 122.63 246.90
LSD. 1% 2.85 162.64 327.46

Table 2. Mcas square values of number of days from tramsplanting to
first flower bud anthesis ard early and total yield per piant
for the differeat sources of variance

of vari og [Cordamtebed gty | Total yielws
Searces of variance Gowerbed | Yidd/plast | plant
Gemotypes 20| 8449t _ |293905.19°* | 3072064.0*
Parcats 5 | 20963'*  |239114.09% | 38556865+
Hybrids 14| 4568 |297537.34%* | 2374340.55%
Parents Vs Hybrids 1.1 334 _ [Se7910.50° | 8922080.0°
Error ) 293 950257 | 385216
General combining abibity (GCAN 5 | 4891 | 19141.40°+ | 502240,0°
Specific combiming ability (SCA)| 15 | 623+ | 71984.25%+ | 651803.7°
Error %0 .58 1900.51 77643
GCATSCA 7.85 027 0.77
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Lunga will be relatively good combiners for forming hybrids with low
number of days from transplanting to first flower bud anthesis (Tabie 3).

The lowest specific combining ability effects were associated with
F; hybrids Belleza Nera X Violetta Lunga {-3.06), Black Beauty X Belleza
Nera (-2.91) and Balady Long White X Baker (-2.04). Such F, hybrids will
give plants with low number of days from transplanting to first flower bud
anthesis {Table 4).

Table 3. General combining ability effects (g;) for number of days from
transplanting to first flower bud anthesis and early and total
yield per plant for the different parental genotypes .

Measurements
Genotypes No. of days to first |Early yield/ .
: flower bufanthuis ;lya}:t Total yield/ plant
Bailady Long Purple 2.00 -61.58 -96.67
Black Beaunty 2.72 -62.48 447.53
Balady Long White -0.10 19.14 -160.07
Belleze Nera L.27 22.59 140.46
Violetta Lunga -2,72 40.59 -210.67
Baker -3.17 41.74 -120.59
L.S.D 5% 0.49 27.99 56.15
LS.D 1% 0.65 37.12 74.73

Table 4. Specific combining ability effects (S;) of the different F,
hybrids for number of days from transplanting to first
flower bud anthesis and early and total yield per plant.

Measurements
Genotypes ﬂf:;"' ;::f’b?d Barty yield]  Towl yierd
anthesis plant /plaat
lady Long Purple x Black Beauty -1.44 2.14 1684.80
Balady Long Purple x Balady Long White 0.59 615.52 779.40
Balady Long Purple x Belleza Nera -0.59 -175.73 -195.12
Balady Loag Purple x Violetta Lunga 2.21 -257.33 -7.00
Balady Long Purple x Baker 1.46 112.92 617.92
Black Beauty x Balady Long White 1.26 -19.58 -172.80
Biack Beauty x Belleza Nera -2.91 ~248.43 -1326.72
Black Beauty x_Vigletta Lunga 2.09 -23.03 -74.20
Black Beauty x Baker 2.94 0.82 -122.27
Balady Long White x Belleza Nera -1.29 17.34 533.07
Balady Long White x Vicletts Lungs 1.71 -84.06 -409.60
Balady Long White x Baker -2.04 197.19 148.32
Belleza Nera x Violetta Lungs -3.06 45.89 606.87
Belteza Nera < Baker -1.61 264.74 712.80
Violetta Lunga x Baker " 2.39 | 248.74 -10.07
L.S.D 5% 135 76 86 154,75
LS.D1% 1.19 101.94 205.28
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The analysis of homogeneity of Wr-Vr over arrays indicated the
validity of Jinks- Hayman’s genetic assumptions (Table 5). A further prove
for the validity of these assumptions was indicated by the regression
coefficient (b) for the Wr-Vr which was significantly different from zero
and, in the same case, it was not significantly different from unity (Table 5
and Figure 1). This indicated the absence of appreciable epistatic
interaction.

Table 5. Manual pletting for parabola Emits and regression line,
calculated statistics amd fested hypothesis in the diallel
eggplant crosses for number of days from transplanting to
first flower bud anthesis according to Jinks-Hayman analysis

Parents ¥r l'a:;:ﬂl Wr-Regression
Balady Long Purple (P1) L22773 7.17460 3.18855
Black Beauty {P2) 1.55195 8.06650 3.54245
Balady Long White (P3) 10.16682 20.64529 12.94509
Belleza Nera (P4) 18.55957 27.89520 22.10703
Violetta Lunga (P5) 1503847 25.10336 18.25486
Baker (P6) 1417637 | 2437969 17.32257
Calculated statistics Value

| Regression Coefficient (b) 1.091545
Intercept (a) 1.848421
Parental Mean 51,43333
Mean of N2 progeny 51.76111
Mean of N 2 progeny — parental Meas - 03277741
Variance of Parents (VoLo) 41.92676
Variance of the Mean of Arrays (VoLy) 5.406641
Mean covariance of Arrays with Non-Recurring 12.89343
Parents (WoLo;} -
Mean variance of Arrays (ViL4) 10.11869

Tested Hypothesis Calc. t.oes | Signif.~

Ho: Wr - Vr is homogenious 0.8781769 ns
Ho:b=0 (not significantly different from zero) 4.590913 e
Ho:b=1(not significantly different from umity) | - 03850291 ns

K ., = Not significant
**= Significant at 1% level of significance

The intercept (a) of the regression line of Vr-Wr was 1.848421
which indicated that the regression line intersected the Wr axis above the
origin (Table 5 and Figure 1). This indicated the presence of partial
dominance. This result agreed with that of Biswajit et al (2005a), who
reported partial dominance for number of days to first flowering in eggplant.
However, different nature of dominance was recorded by Peter and Singh
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Fig. 1: Variance (VR) and covariance (WR) graph of number of days from
transplanting to first flower bud anthesis in F, gencration of egg plant
germplasm (P; = Balady Long Purple, P; = Black Beauty, P; = Balady Long
White, P, = Belleza Nera, P = Violetta Lunga and P; = Baker).

(1973), who reported that number of days to first flowering was controlled
by over-dominant genes. In addition, Hani et a/ (1977) reported complete
dominance and over-dominance for this character. Such differences could be
due to the involvement of different eggplant genotypes with different genes
controlling this character. The mean of (N2 progeny-parental mean) was +
0.3277741 (Table 5), which indicated that the partial dominance was toward
the plants which had relatively higher number of days from transplanting to
first flower bud anthesis. In addition, the sigh of h, which measures the
direction of dominance, was positive (+ 0.0969473), (Table 6). This result
indicated that the dominance acted in the direction of the parents with high
number of days from transplanting to first flower bud anthesis. Moreover
the degree of dominance, averaged over all loci, measured by (H,/D) * was
0.8410009 (Table 6). This can be considered as a further prove that the
partial dominance was toward the plants that had relatively high number of
days from transplanting to first flower bud anthesis.

The relative values of the Vr and Wr (regression), (Table 5 and
Figure 1) showed that the parental cultivars Belleza Nera, Violetta Lunga,
Baker and Balady Long White had the highest values (i.e., 18.55957 and
22.10703, 15.03047 and 18.25486, 14.17637 and 17.32257, and 10.16602
and 12.94509, respectively). These results indicated that these parental
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Table6. Estimates of gemetic comporents of variation and heritability
values for aumber of days from traasplanting to first flower
bud anthesis, according to Jinks-Hayman analysis

Com t No. of
pomc days to first flower bud anthesis
D 4132772 **
H, 19.23038 **
H, 17.65012 **
F 3148111 **
h 0.0969473 =
H, /D)= 9.3410009
[ Hyam, 0.1509569
[ (aDH, )N EDHY ™ - P 2655497
Iy 9%.19%
. 65.13%

ns = Not significant
* = Significant »t 5% jevel of siguilficance
** = Significant at 1% level of sipnilicanes

cultivars contained the most recessive gencs. On the other hand, the parental
cultivars Balady Long Purple and Black Beauty had the lowest values of Vr
and Wr (regression) (i.e., 1.22773 and 3.18855, and 1.55195 and 3.54245,
respectively), (Table 5 and Figure 1) and, hence contained the most
dominant genes. Since the values of Vr and Wr associated with the parental
cultivars Balady Long White, Belleza Nera, Violetta Lunga and Baker were
close to each other (Table 5 and Figure 1), it can be suggested that these
parental cultivars have similar genotypes concerning number of days to first
flower bud anthesis. On the other hand, the parental cultivars Balady Long
Purple and Black Beauty have similar genotypes concerning the studied
character.

The ratio, H/4H,; which is used to estimate the average frequency of
negative versus positive alleles in the parents was 0.1509569 (Table 6).
Since this value was less than 0.250, it indicated the unequal distribution of
alleles which decreased the expression of the studied character and that
which increased it over the related loci. In addition, the ratio ((4DH, )\ + FY/
{(4DH,)% — F) which measures the total numbers of dominant to recessive
alleles in all parents was >1, ie., 2.655497 (Table 6). This result indicated
that the six parents used in this study carried more dominant than recessive
alieles. This conclusion was supported also by the positive value of F, i.e.,
+31.48111 (Table 6), which indicated that there were more dominant than
recessive alleles in the parents used in the present study.

The resulte prosenied in Table 6 showed high broad sense
heritability (96.19%) and relatively high narrow sense heritability (68.13%)
which indicated that the additive gene action had an important role in the



inheritance of this character. High heritability estimates for the inheritance
of early flowering have been reported (Biswajit er a/ 2005a, Omkar and
Kumar, 2005). On the other hand, low values of heritability estimates were
recorded by Mahaveer et al (2004). Such differences could be due to the
fact that the additive and non-additive gene effects calculated by breeders
under the environmental conditions of different locations are prone to
change with the different environments (Warade, 1986, Baig and Patil,
2002). These results indicated that selection in segregating generations on
individual plant basis will be effective in eggplant breeding programs to
improve this character.

Early yield per plant

The results presented in Tables 1 and 2 indicated significant
differences among different parental genotypes and hybrids concerning
early yield per plant. Plants of cultivar Violetta Lunga had the highest early
yield/plant (535.0 g) followed by Bellcza Nera (512.2 g), Black Beauty
(438.0 g), Balady Long Purple (147.0 g), Balady Long White (94.0 g) and
Baker (90.2 g). Genetic differences among eggplant genotypes concerning
early yield per plant was reported by Aggour (1981). In addition, the F,
hybrids Balady Long Purple X Balady Long White (992.0 g), Violetta
Lunga X Baker (750.0 g), Belleza Nera X Baker (748.0 g) and Balady Long
White X Baker (677.0 g) exceeded the cuitivar with the highest early
yield/plant (Violetta Lunga). The superiority of the F, hybrids over the
better parent concerning early yield per plant has been reported (Aggour,
1981, Biswajit et al 2005b).

The results presented in Table 2 showed significant general and
specific combining ability effects which indicate the presence of both
additive and non- additive type of gene actions. The calculated GCA/SCA
ratio was 0.27 (less than unity), which indicates that the non-additive type of
gene action was more important in the inheritance of this character. Same
conclusion was reached by Hani et al (1977), Narendra and Ram (1987) and
Bendale er af (2005).

The highest values of desirable general combining ability effect were
associated with the parental cultivars Baker (41.74) and Violetta Lunga
(40.59), (Table 3). These parental genotypes will be good combiners for
forming hybrids with high early yield.

The highest desirable specific combining ability effect was
associated with F) hybrid Balady Long Purple X Balady Long White
(615.52). Such hybrid will give plants with high early yield followed by
Belleza Nera X Baker (264.74), Violetta Lunga X Baker (248.74) and
Balady Long Purpie X Baker (112.92), ({able 4). '
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The results presented in (Table 7} indicated absence of one or more
of the assumptions required for validity of Jinks- Hayman analysis for early
yield per plant.

Since the Jinks-Hayman amalysis was not valid, the broad and
narrow sense heritability estimates were calculated using genetic
components obtained from Griffing analysis (Table 8). The broad and
narrow sense heritability estimates were 95.83% and 57.99%, respectively.
These results indicated that the additive genetic variance components are
refatively large comparing to the other types of genetic variance
components. These results indicate the relatively high progress which can be
achieved by selecting individual plants. Harbans and Nandpuri (1974)
recorded also moderate to high value of heritability for number of days 1o
first picking as a measure for early yield in eggplant.

Table 7. Tested hypothesis in the dialiel eggplant crosses concerning early
and total yield per plant for validity of Jinks- Hayman analysis.

Early yield/plant Total yield/piant
Tested Hypothesis Cale. Signit.* | Cale.t905 | Signif '
1805
Ho: Wr- Vr is homogeneous 0.89488 ns 0.2945111 ns
Ho:b=0(not siguificantly - 1.259821 ns 1335555 as
different from zero)
Ho:b=1{not significantly y .
different from wnity) 4.533823 * 1381856 il

Kas = Not siguificsat
** = Siguificant at 1% fevel of significance

Table 8. Broad and sarrow sense heritability estimates calculated using
Griffing analysis for early and total yield per plant,

, Heritability %
Cha Broad sense (Wyy) Narrow sease (W,
Early yield/pinut 95.83% 57.9%2%
Total yield /plant 98.66% 12.96%
Total yield per plant:

The results presented in Tables 1| and 2 indicated significant
differences among different parental genotypes and hybrids concemning total
yield per plant. Plants of cultivar Black Beauty had the highest total vield
per plant (3604.0 g) followed by Belleza Nera (2818.8 g). Violetta Lunga
(2229.0 g). Balady Long White (1944.0 g), Baker (1788.8 g) and Balady
{ore Purple (1070.0 2) Significant differences in fruit vield per plant
among eggplant genotypes have been reported (Aggour 1981, Khurana ¢f of
1987, Rashid ef of 1988, Patil and Shinde 1989, Vadivel and Bapu, 1990b,
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Chezhian et af 2000, Roman er al 2001, Antonini et ol 2002, Prasad and
Singh, 2003, Mahaveer et al 2004, Thangamani er al 2004). The F, hybrid
Balady Long Purple X Black Beauty (4739.0g) exceeded the cultivar with
the highest total yield, i.e., Black Beauty (Table 1). The superiority of the F,
hybrid over one or the two parental genotypes was observed by Aggour
(1981), Warade (1986), Parasath ef af (1998), Kaur er o/ (2001), Aswani and
Khandelwal (2003), Kanthaswamy et al (2003), Biswajit er a/ {2005b),
Prabhu et al (2005) and Suneetha and Kathiria (2006).

The results presented in Table 2 showed significant general and
specific combining ability effects which indicate the presence of both
additive and non- additive type of gene actions. However, the calculated
ratio of GCA/SCA was 0.77, i.e. less than unity, which indicates that the
non- additive type of gene action was more importan: in the inheritance of
this character. This result agreed with the results of many authors who
reported that the non-additive gene action was predominant in the
inheritance of fruit yield per plant in eggplant (Hani et a/ 1977, Singh and
Singh, 2004, Bendaie et al 2005, Biradar et al 2005, Suneetha ef al 2005). In
addition, Peter and Singh (1973), Joarder et ol (1981) and Nualsri er af
(1986) reported that out of the non-additive effects, the dominance effects
were niore important in the inheritanc: of yield/plant in eggplant. Moreover,
Salehuzzaman and Alam {1983) reported that dominance and duplicate
epitasis were most important in the inheritance of this character. On the
other hand, the additive gene effects were found to be more important in the
inheritance of this character (Vadivel and Bapu, 1990a, Omkar and Kumar,
2005). Such differences could be due to using different eggplant genotypes
and/or different environments in evaluation. It has been reported by Warade
(1986) and Baig and Patil (2002) that the estimates of both additive and
non-additive gene actions were prone to. change with the different
environments and/or different eggplant genotypes.. .

- 'The highest value of general combining ability effect was associated
with the parental- cultivar Black Beauty, which had the highest yielding
capacity (447.53) (Table 3), The parental genotype which had the highest
desirable general combining ability effect, i.e., Black Beauty, will be a good
combiner for forming hybrids with high total yield/plant. Same results had
been reached by Biradar er af (2005), who found that the eggplant cultivar
Black Beauty was the best general combiner which produced significant
GCA for fruit yield per plant. In addition, the results obtained in the present
study in this respect agreed with the finding of Aswani and Khandelwal
(2005), who mentioned that the parents which had the best per se
verformance were also the best general combiners, indicating a positive
association between the two parameters.

" The highest specific combining ability effect was associated with F,
hybrid which included the best general combiner (Black Beauty), i.e.,
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Balady Long Purple X Black Beauty (1684.8), (Table 4). Such ¥, hybnid
will give plants with high total yield/plant. This result was confirmed by
results and conclusions of Aswani and Khandelwal (2005), who found that
the eggplant crosses would having high SCA effects and also involved at
least one good general combiner parent were considered useful because such
crosses provide transgressive type of segregants in the advanced generations
more frequently than crosses with poor general combiner parents. On the
other hand, Thakur ef al (1968) found that the eggplant cultivar with the
highest yield was not the best combiner. These differences can be explained
by the findings of Warade (1986), who found that the eggplant crosses
between parents with high GCA effects but had low magnitude of non-
additive gene effects for certain characters, resulted in small degree of SCA
effects and heterosis.

The results presented in Table 7 indicated absence of one or more of
the assumptions required for validity of Jinks- Hayman analysis for total
yield per plant. Since the Jinks- Hayman analysis was not valid, the broad
and narrow sense heritability estimates were calculated using genetic
components obtained from Griffing analysis (Table 8). The results presented
in Table 8 showed very high broad sense heritability (98.66%) and low
narrow sense heritability (12.96%). The relatively low value of the narrow
sense heritability estimates indicated the high involvement of the non-
additive and environmental effects on the expression of this character. Low
estimates of heritability values for the same character were recorded by
Sidhu et al (1980), Aggour (1981), Salchuzzaman and Alam (1983), Nualsri
et al (1986) and Narendra and Ram (1989). On the other hand, moderate to
high estimates for. heritability were recorded for fruit yield/plant in eggplant
(Mahaveer ef al 2004, Omkar and Kumar, 2005). These differences could be
due to evaluating different eggplant genotypes under different
environmental conditions. The fact that the estimation of both the additive
and non-additive gene actions are prone to change with the environments
(Warade, 1986, Baig and Patil, 2002) may result in different calculations for
the heritability values. In addition; using different criteria to evaluate total
yield/plant in eggplant such as marketable yield/plant or total yield per plant
may also cause such differences in the estimated heritability. According to
the results obtained in the present study, selection for lines or hybrids with
high productivity should be performed in replicated experiments to
eliminate as much as possible the environmental effects on the expression of
this character. In direct selection for high yield may also be investigated.
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