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Abstract:

A study was conducted to estimate heterosis of six (6) tomato genotypes involving two parents
at the experimental field of Horticulture division of CSIR - Crops Research Institute, Kumasi
during the rainy season of 2014-2015. Analysis of variance showed significant differences
among genotypes for all the traits revealing the existence of genetic variability among the
studied materials. F, and BC,F, produced the highest total marketable fruits and F,, F, and
BC.F, genotypes provided high competitive potential over parental. Heritability estimate
were high for days to maturity, fruit flesh thickness, number of fruits per plant and stem girth.
Positive and negative narrow level (<50%) of heterosis and better parent were estimated.
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Résumé

Une étude a été menée pour estimer hétérosis de six (6) génotypes de tomate impliquant deux
parents au champ expérimental de la division d'Horticulture du CSIR - Crops Research
Institute, Kumasi, pendant la saison des pluies de 2014-2015. L'analyse de variance a montré
des différences significatives entre les génotypes pour pratiquement tous les traits qui
révelent l'existence de la variabilité genétique parmi les matériaux étudiés. F, et BC,F,
produit les fruits les plus élevés au total négociables et F',, F, et BC,F, génotypes fournis
potentiel concurrentiel sur parental. Estimation de I'héritabilité étaient élevés pour les jours
Jusqu'a l'échéance, l'épaisseur de la chair du fruit, le nombre de fruits par plante et de la tige
de circonférence. Niveau positif et négatif étroite (<50%) de l'hétérosis et les meilleurs
parents ont été estimes.

Mots-clés: hétérosis, tomate, héritabilité, le rendement, les composantes du rendement

Introduction average yield is 7.5-10 tons/ha which is very
Tomato (Solanum lycopersicum L.) is one of low compared to that in other countries (Osei
the most important vegetable crops in Ghana. etal., 2010). Moreover, according to Alam et

It is used in the daily diet of every Ghanaian al., 1994; King et al., 2008; Hasna et al.,
household (Osei et al.,, 2010). The national 2009; Cramer et al., 2011 and McAvoy et al.,
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2012, tomato farmers are often faced with
production difficulties resulting into low
yields. It is reported that heterosis in tomato
gave rise to increased yield of 20 to 50%
(Chowdhury et al., 1965). According to
Kurian et al., 2001, heterosis in tomato was
first detected by Hedrick and Booth (1908) for
higher yield and more number of fruits.
Subsequently, there have been extensive
studies on heterosis for yield, its components
and quality traits. Tesi et al. (1970) reported
that apart from high total yield, the F, hybrid
has specific advantage of higher early yield,
number of fruits, fruit size, improved quality,
uniformity, and adaptation to adverse
conditions. Exploitation of hybrid vigour in
tomato is reasonable because each fruit
contains larger number of seeds as compared
to other vegetables. Heterosis manifests itself
most strongly in F, and decreases progres-
sively in the next segregating generations.
Moreira et al. (2003) in a study on heterocyst
and combinatory ability in five (5) parents and
10 crosses of tomato with adaptation to high
temperatures, it was observed that the hybrid
ones overcame the parents in yield of big and
medium size fruits suggesting presence of
non-additive effects, indicating that
heterocyst presence in hybrids of tomato is
associated with the increment of plant
biomass and then fruits production. Of late,
farmers in Ghana are very much persuaded to
grow hybrid varieties because they produce
high yields and good quality fruits. It is
therefore important that tomato hybrids are
developed to support Ghanaian farmers. This
study was thus undertaken to assess the
heterosis in early generations of tomato
genotypes for progression into Recombinant
Inbred Lines (RILs) and subsequent develop-
ment of hybrid varieties.

Materials and methods

The study was carried out at the experimental
field of the Horticulture division of CSIR-
Crops Research Institute during the major
rainy seasons of 2015. The research station
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(Kwadaso) falls within the semi-deciduous
rain forest zone which is characterized by a
bimodal rainfall pattern, from April to July
and then from September to December, with
an average annual rainfall of 1500 mm. The
soil is Ferric Acrisol (FAO/UNESCO legend,
1986). Average rainfall and mean sunshine
recorded during the experimentation was
531.1 mm and 30.4 hours respectively.
Maximum and minimum temperatures were
however, 32.7°C and 22.7°C respectively.
Kwadaso station lies between latitude 06, 42°
North and longitude 001, 4° West.

Six tomato genotypes including two (2)
parents [P, (097), P, (213), F,, F,, BC|F, and
BC,F,] were nursed on the April 22,2015 and
transplanted to the field three weeks
thereafter. The experiment was laid out in
randomized complete block design (RCBD)
with three replications. The plot size was 476
m’ and a spacing of 60 cm between rows and
50 cm within rows was used. Data were taken
on 30 plants per replication for parents and
F;s, 120 F,, 60 BC,and BC, respectively.
Standard agronomic practices such as
refilling, earthen-up, weed control, fertilizer
application, staking, pruning and insecticide
application were done (Osei et al., 2010).

Data was taken on plant height, days to
flowering, number of fruits per plant, fruit
weight, fruit flesh thickness, fruit length, fruit
diameter, Total Soluble Solid (°Brix), days to
maturity, number of locule and fruit yield.
Plant heights (cm) of 20 randomly selected
plants were measured and recorded at 100%
flowering. The height of each plant was
measured from the base of the plant to the
newly opened apical leaflet with a roll-up tape
measure of 8 m length (FATMAX Blade
Armor). The number of days to 100%
flowering was calculated as the difference
between date when 100% flowering was
recorded and the date of transplanting.
Similarly, the number of days to maturity was



noted from transplanting date to the day the
first fruit was considered mature. Total
number of fruit per plant was calculated by
counting the number of fruits harvested and
divided by the number of plants in each plot in
successive harvests. Average fruit weight
(g/plant) was recorded by taking the mean
weight of fruits per plant in successive
harvests using sensitive scale (ACS system
electronic scale). Average fruit length (cm),
fruit diameter (cm) and fruit flesh thickness
(mm) were measured using vernier calipers
throughout the harvesting. The tomato was
cut opened to count the number of locule per
tomato fruit. The TSS (°Brix) was determined
and recorded using hand refractometer
(ATAGO ATC-1 automatic). Total marketable
fruit weight (kg) per plot of each genotype
was weighed. To obtain marketable fruits,
fruits with cracks, damaged by insects,
disease, birds, small fruits and those with
sunburn were separated from the harvest
(Lemma, 2002). Those which were free from
visible damage were considered marketable
fruits. The data were subjected to Analysis of
Variance (ANOVA) using GENSTAT
(12thEdition). The Least Significant
Difference (LSD) at 5% was used to separate
the treatment means. Broad sense and narrow
sense heritability were estimated using the
formulae of Allard (1960) and Halloran et al.
(1979) respectively.

Mid parent heterosis and better parent
heterosis (heterobeltiosis) were estimated as
follows:

. , F, - MP
Mid parent heterosis (MPH) = x100
Better parent heterosis F -BP
(BPH) or heterobeltiosis = ! x100

Where,
MP=mid parent value of the particular
F, cross[(P,* P,)/2].
BP=better parent value in the particular
F,cross[(P,orP,).
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Results

Agronomic characters as well as yield and
yield components mean performance of
parental, F,, F, and backcrosses; heritability,
heterosis and heterobeltiosis for all crosses
are givenin tables 1, 2, 3 and 4 respectively. F,
(90.01cm) produced the highest plant height
at 100% flowering which exceeds that of the
parents and was significantly (P<0.05)
different from all the other genotypes. BC,F,
(80.28 cm) recorded the shortest plant height
at 100% flowering. The maximum and
minimum mean performance for stem girth
were recorded in F, (12.09 cm) and P, 083
(8.44 cm) respectively. Days to flowering
ranged from 28.00 to 35.00 for F, and P,
respectively. In terms of days to maturity,
there were significant differences among
genotypes. Days to maturity varied from
56.00 to 64.00 days after transplanting. P,
(64.33) took the longest days to mature while
P, (56.00) took the shortest days to mature but
was not significantly different from BCF,
(Table 1).

The maximum and minimum mean
performance per plant for fruit weight was
recorded by F, (70.15g) and P, (51.89g)

respectively. Significant differences were

Table 1: Mean performance of agronomic
characters of tomato genotypes

Characters

Plant  Stem Days to Days to
Genotype  height girth flower- matu-

(cm) (cm)  ing rity
P, (097) 84.84 8.44 30.00 56.00
P, (213) 82.45 9.54 34.67 64.33
F, 87.24 10.07 29.33 59.33
F, 90.01 12.09 28.13 59.00
BC/F, 81.65 10.04 30.00 57.67
BC/F, 80.28 10.97 32.67 59.00
Lsd (P<0.05) 2.923 1.367 3.669 2.566
CV (%) 190 740 6.50 240




observed among genotypes on the number of
fruit per plant. This ranges from 46.32 (P,) to
60.31 (BC,F,). The highest total marketable
fruit weight was recorded on BC,F, and F,. P,
however, gave the lowest total marketable
fruit weight. Similarly BC,F, produced the
highest number of marketable fruit per plant
which was significantly different from the
other genotypes. P, again gave the lowest
number of marketable fruit per plant. No
significant difference was however, seen in
the number of non-marketable fruit per plant
among the genotypes (Table 2).

Table 3 displays mean performance of the
tomato genotypes on some yield related traits.
Fruit length among tomato genotypes varied
significantly from 32.37 to 41.50. F,
(41.50cm) had the longest fruit length while
BCF, recorded the shortest fruit length
(32.37cm). Likewise fruit diameter varied
from 32.94 to 40.51 cm. F, gave the highest
fruit diameter which was however, not
significantly different from BC,F,, F, and P,.
The highest fruit flesh thickness was pro-
duced by F, which was significantly different
from all the genotypes except F,. The parents
nonetheless gave the lowest fruit flesh
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thickness. Significant difference was
observed on the locule number among the
tomato genotypes. The maximum and
minimum locule number was recorded on the
F, and BC,F, respectively. The highest and
lowest brix was between 4.97 and 3.88 which
were recorded by F, and P, respectively. F,
was however, not significantly different from
all the genotypes except P, and BC/F,.

Stem girth at 100% flowering recorded the
highest heritability for broad sense (74 %) and
anarrow sense of (33 %). Number of fruit per
plant followed this with an estimated broad
sense heritability of (68 %) and narrow sense
of (54 %). Furthermore, days to maturity had
an estimated heritability of broad sense of (61
%) and narrow sense (42 %). Fruit flesh
thickness had the least broad sense heritability
estimated as (51 %) and narrow sense of (42
%). Plant height at 100% flowering, days to
100% flowering, fruit diameter, fruit length,
average fruit weight per plant and brix
exhibited moderate broad sense heritability
(20-49 %). Additionally, locule number had
the lowest (~ 0 19 %) heritability. Heterosis
over mid parent showed positive narrow level
(<50%) with respect to fruit flesh thickness
(41.98 %) and stem girth at 100% flowering

Table 2: Mean performance of yield and yield components of tomato genotypes.

Character
Fruit Number Total Number o Number of
Genotype weight per  of fruit marketable marketable  non-marketable

plant (g)  per plant ~ fruit weight (kg) fiit per plant ~ fruit per plant

P, (097) 51.89 46.32 7.04 37.44 7.92
P, (213) 61.18 57.70 9.19 48.01 8.81
F, 58.84 52.65 747 46.59 5.85
F, 70.15 53.55 11.77 4591 6.74
BC/F, 52.86 48.41 7.78 42.90 4.61
BC,F, 61.66 60.31 11.12 51.79 6.48
Lsd (P<0.05) 4.177 5.848 1.338 1.816 4.818
CV (%) 3.90 6.0 8.1 14.8 5.8
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Table 3: Fruit characteristics of tomato genotypes

Character
P, (097) 35.58 32.94 3.37 4.30 3.88
P, (213) 36.52 38.97 3.80 4.50 4.58
F, 38.56 36.79 5.09 3.90 423
F, 41.50 40.51 5.21 5.53 497
BCF, 32.37 35.25 4.09 4.05 4.01
BC.F, 38.83 40.50 4.55 3.79 4.17
Lsd (P<0.05) 1.274 4.142 1.023 1.274 0.839
CV (%) 16.1 6.1 12.9 16.1 10.7

Table 4: Estimates of broad and narrow sense heritability, heterosis and heterobeltiosis

Broad sense  Narrow sense .
Characters heritability  heritability ~ Heterosis  Heterobeltiosis

(h2b %) (h2n %) (70) (%)
Plant height at 100% flowering 35.00 23.00 4.29 2.83
Stem girth at 100% flowering 74.00 33.00 12.01 5.56
Days to flowering 41.00 28.00 -9.31 15.40
Days to maturity 61.00 42.00 -1.40 8.29
Number of fruit per plant 68.00 54.00 1.23 -9.59
Fruit diameter 37.00 17.00 2.32 -5.93
Fruit flesh thickness 51.00 42.00 41.98 25.34
Fruit length 40.00 13.00 6.96 5.29
Fruit weight per plant 45.00 23.00 4.08 -3.98
Locule number 0.00 0.00 -11 -13
Brix 39.00 17.00 -11.36 -7.64

(12.01 %) fruit length (6.96 %), plant height at
100 % flowering (4.29 %), fruit weight (4.08
%), fruit diameter (2.32 %) and number of
fruits per plant (1.23). On the other hand,
negative narrow level (<50%) heterosis were
estimated for days to flowering (-9.31 %),
days to maturity (-1.40 %) and locule number
(-0.11 %) respectively. Also, heterosis over
better parent (Heterobeltiosis) recorded
positive and negative narrow level values as
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follows; fruit flesh thickness (25.34 %) and
days to 100 % flowering (15.40 %) days to
maturity (8.29 %), stem girth at 100 %
flowering (5.56 %), fruit length (5.29 %),
plant height at 100 % flowering (2.83 %), (-
9.59 %), brix (-7.64 %), fruit diameter (-5.93
%), fruit weight per plant (-3.98 %) and locule
number (-13 %) (Table 4).



Discussion

Agronomic performance of tomato genotypes
The differences observed among tomato
genotypes with respect to plant height may be
attributed to differences in the genetic
constitution rather than environmental
conditions. Different genotypes were used in
this study under the same environment
conditions. The result is in agreement with
(Gongolee et al., 2015; Blay et al., 1999) who
reported that different genotypes perform
differently in the same environment. The
significant variation among the genotypes
revealed that presence of adequate variability
which can be exploited through selection. The
result further conforms to work reported by
Singh et al. (2006), Dar et al. (2012), Singh et
al. (2014), Pandey et al. (2015) and Senapati
and Kumar (2015). Variations observed in
stem girth among the genotypes may be
ascribed to genetic differences for conducting
tissues (xylem and phloem). The genotype
with the highest stem girth had better
conducting tissues as a result, better capacity
to store food material. These results were in
conformity to the findings of Manoj and Uday
(2006) who reported on the significance of
stem girth in crop production. Conversely, the
finding does not agree with what was reported
by Gongolee et al. (2015). Days to flowering
is an important component in tomato
production because it is a transition for the
initiation of reproductive stage in the life
cycle of the plant. It also indicates earliness to
maturity. Variations observed in the number
of days to 100% flowering may be attributed
to differences in genetic constitution. The
finding is in line with Sinnaduari (1992) who
stated that flowering in tomato usually starts
50 to 65 days after sowing. The wider
variations observed in days to maturity
among genotypes may be attributed to
weather conditions, available nutrients and
moisture. This could be responsible for
differences in the number of days to
harvesting. This is in harmony with Manoj
and Raghav (1998) that made similar
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observation in their study. Analogous
observation was reported by Kallo ef al.
(1998) who indicated that major differences
in the days to maturity could be attributed to
substantial variability for days to first harvest
in the tomato genotypes. It must be noted that
earliness in any plant genotype is envisaged as
important parameter for rainy and off-season
production of tomato. This determines the
adaptability of a wvariety to a particular
environment and to some extent, incidence of
pests and diseases.

Yield and yield components of tomato
genotypes

The yield components of cultivated tomato
fruits are most important from production
point of view. The variation in the number of
fruits per plant observed among the evaluated
genotypes may be attributed to the differences
in ability to produce and retained higher
number of flowers that developed into fruit.
The genotype which had the least number of
fruits per plant may have had about 50% of'its
flowers dried up and fell off or formed tiny
fruits which shriveled up and fell off without
further development. Flowers of genotypes
with high numbers of fruits successfully
developed more fruits possibly because of
better genetic components. The result is in
agreement with the findings of Adelana
(1975) and Olaniyi et al. (2010) who reported
that only 50% of flowers produced developed
into fruits, thus sink size (genetically
controlled) influences fruit production in
tomato. It may also be attributed to better
genetic structure and higher potentials to
transport photosynthetic materials towards
economic yield as reported by Clark et al.
(1997) and Zaki et al. (1999). Furthermore,
the results follows what had been reported by
several other authors (Khokhar et al., 2001;
Eshteshabul et al., 2010; Turhan et al., 2011;
Abrar et al., 2011; Falak et al., 2011) that the
mean number of fruits per plant lay between
4.46 and 98.30. Agongetal.(2001) showed a
value between 9.70 and 158.90 while Lemma



(2002) showed a range between 26 and 62.
The yield obtained from the findings varied
among genotypes. This perhaps, may be
ascribed to possibility of possession of higher
stomata conductance, better partitioning of
photosynthetic materials towards economic
yield, better genetic structure from recurrent
parents and higher potential to transport
photosynthetic materials within plants. The
result is analogous to the findings of Costa
and Campos (1990), Gardner et al. (1990) and
Zaki et al. (1999) who attributed the yield
differences in crop cultivars with special
reference to tomato plants, to stomata
conductance value and differences in
partitioning of photosynthetic materials
towards economic yield. It is also in accord
with the findings of Clark et al. (1997) who
attributed the differences in yield and its
components between crop genotypes to
variations in genetic structure, mineral
concentration and potentials to transport
photosynthetic materials within plants.
Variations among tomato genotypes for
average fruit weight per plant may be
attributed to higher number of fruit set, large
fruit size and higher retention of matured
fruits/plant as a result of genotypic
combination in the development of fruit size
and weight. It could also be attributed to
additive and non-additive gene type action
responsible for this character. The result is in
agreement with Sultana (2013) who reported
that variation in individual fruit weight among
tomato genotypes maybe as a result of plant's
GCA and SCA for that character. The
observed variations in total soluble solids
(TSS/°Brix) among genotypes may be
attributed to differences in genetic makeup
that might have influenced the performance of
these genotypes for the trait. The variations in
this study are in trend of those found by (Dar
et al., 2012; Durvesh and Singh, 2006), who
reported that quality attributes like total
soluble solids of the fruit ranged from 4.0 to
5.0%. Additionally, Rodica et al. (2008)
reported that total sugar (TS) content and
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acidity are the most important characteristics
of tomatoes taste. High sugars are required for
best flavor (Kader, 1986). The results also
agree with Petro-Turza (1987) who studied
total sugar content of ripe tomato and reported
content to be between 1.7 and 4.7%.
However, Campos et al. (2006) and Kader et
al. (1987) have reported minimum value of
soluble solid to be around 4.5%, which is
considered low for industrial tomatoes. The
variations in FFT among genotypes could be
perhaps ascribed to fruit firmness and
possibly genetic differential for the trait. The
result is in line with Dar et al, 2012.
Additionally, Dhaliwai et al. (1999) and
Roopa et al. (2001) attributed FFT to gene
actions which may contribute to long fruit
shelf-life. Prolonged fruit shelf-life is an
essential component in tomato breeding as it
allows for appreciable storage period without
considerable loss of value. The differences in
locule number among genotypes may be
related to the fact that progenies may not have
genes responsible for locule number or if they
do, may be recessive which is expressed in the
differences in individual fruit weights. The
finding conforms to (Dar et al, 2012;
Durvesh and Singh, 2006) who observed
considerable variations in tomato genotypes
with respect to number of locule. According
to Barrero and Tanksley, 2004, a direct
relationship between the fruit size and fruit
weight on the number of locule exist. Fruits
with fewer locule numbers had small fruit
sizes and less fruit weight and vice versa. The
gene, fas is a strong determinant of LN in
fruit, and most large-fruited tomatoes carry
the fas allele, which is associated with high
locule number (Barrero and Tanksley, 2004).
Most domesticated large fruit-bearing
varieties of tomato carry both fas and lc
mutations, suggesting that limited genetic
variation governs locule number in
domesticated tomatoes than most wild
Solanaceae species of tomato (Munos et al.,
2011).



Variability observed in fruit length and fruit
diameter is perhaps as a result of a
combination of factors. Some of the factors
include fruit shape (spherical, elongated, flat
or pear-like), plant health and ability of plant
to take up and utilize available moisture
(water) and nutrients. The finding is in
agreement with Regassa et al., 2012; Atherton
and Rudich, 1986. Variations among
genotypes for marketable and nonmarketable
fruits could be attributed to the number of
flowers set that developed into fruits and
retained by the plants onto harvest for
marketable fruits. Nonmarketable fruits could
be associated with cracks, damage by diseases
and pest, sunburn, moisture shortage and
deformed fruits. It could also be attributed to
size and weight of fruit. Similar noticeable
differences in fruit yield of tomato varieties
were reported by and Rida ez al. (2002).

Estimates of heritability in the broad sense
genotypes

Heritability is used for predicting the progress
from selection and it is of tremendous
significance to breeders as its magnitude
indicates the reliability with which a genotype
can be recognized by its phenotypic expres-
sion. Broad sense heritability indicates the
ratio of total genetic variance to the total
phenotypic variance whereas in narrow sense,
heritability is the ratio of additive genetic
variance to the phenotypic variance. The
higher magnitude of broad sense heritability
percentage (>50 %) for Stem girth at 100%
flowering, days to maturity, number of fruits
per plant and fruit flesh thickness shows that
the phenotype is highly correlated to the
genotype and that there was limited contribu-
tion of environmental conditions for these
traits. Similar finding was reported by Osekita
and Adedolapo (2014) who indicated high
heritability value for fruit flesh thickness.
They indicated that, high broad sense
heritability coupled with high genetic
advance for such a trait could aid selection for
the trait. Pradeepkumar et al. (2001) also
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proposed that high broad - sense heritability
alone does not always entail better selection.
On the other hand, Ceccarelli, 1994 suggested
that the magnitude of heritability of a given
trait is affected by the type of genetic material
involved. The high heritability wvalues
recorded for Stem girth at 100% flowering
suggests that environmental factors had little
influence on the agronomic trait hence
selection could be considered at early stages
of the breeding programme. The result
conforms to the finding of Ramzan et al.
(2014) who reported high heritability values
for fruit diameter and fruit length respec-
tively. It is also in consonance with earlier
reports by Haydar ez al. (2007) and Mohamed
et al. (2012). Moderate heritability values
(20-49) were observed in the study may be
attributed to environmental factors which had
favourable influence on genotypes rather than
genes. When this occurs, it does not assist in
achieving selection in early segregating
genotypes. The result corroborates with the
findings of Boakye et al. (2013) and Bhateria
et al. (2006) who referred to these values as
moderate broad sense heritability. However,
the result is in disagreement with Saeed et al.
(2007) who reported high heritability values
in tomato for these traits.

Heterosis and better parent value
(heterobeltiosis)

Fundamentally, heterosis is an indispensable
component in plant breeding and defines the
enriched potency of F, hybrids in contrast
with their parental homozygous lines.
According to Veerendra et al. (2007), the level
of heterosis can be grouped as, narrow level
(<50%), intermediate level (50-100%) and
high level (>100%). It is evident from the
Table 4 that mid parent heterosis for fruit flesh
thickness, stem girth, fruit length, plant
height, number of fruit per plant and fruit
diameter was significant and positive. Range
of positive heterosis was 1.23 to 41.98
percent, while the highest positive heterosis
percent were observed in the Fruit flesh



thickness (41.98). Ahmed et al. (2011) also
reported that most hybrids in their study
showed positive heterosis over the better
parent for plant height in tomato. The narrow
level of mid parent heritability (MPH) was
steadily smaller in most of the traits The result
is in conformity with what was reported by
Melchinger et al. (2007) who reported similar
values to be positively and negatively narrow
leveled heterosis for several traits for a
Testcross Progenies in hybrid maize.
Additionally, Udengwu (2009) reported
negative or non-significant positive heterosis
for days to flowering and locule number in
Okra and he attributed it to consequence of
overall reduced vegetative growth.
Nevertheless, negative heterosis for traits
such as days to flowering, days to maturity
and locule number was desirous and expected
because they constitute the interspecific
hybrids with known barrier to gene flow. This
is in agreement with the explanations of
Shengbin ez al. (2007).

Conclusions

For the development of potential plant
material of Solanum lycopersicum L. through
selection and breeding, availability of
variation in the desired characters is
imperative for breeding. With respect to yield,
result from this study showed that genotypes
F, and BC,F, outperform parental and other
genotypes in terms of total marketable fruit
weight. The observed variation would be
helpful for the development of desired plant
material in tomato. However, a continuous
study for the genetic basis of variation is
essential. Heritability estimate were high for
Stem girth at 100% flowering, days to
maturity, number of fruits per plant and fruit
flesh thickness. This indicates that the
phenotype is highly correlated to the genotype
and that there was limited contribution of
environmental conditions for these traits. The
experiment shows that mid parent heterosis
for Fruit flesh thickness, stem girth, fruit
length, plant height, number of fruit per plant
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and fruit diameter was significant and
positive. Additionally, this study has set roll
for further improvement through backcrosses
and pedigree selections to develop inbred
lines and subsequent hybrid varieties.
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