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Abstract

Field experiments were conducted during 2021 and 2022 rainy season, to evaluate the genetic
variability among 10 tomato accessions in Adamawa State University Research Farm, Mubi, Adamawa
State and to determine difference in pattern of variations among the tomato accessions; also, to identify
and select the most promising accession of tomato among the accessions studied. The experiments were
laid out in a Complete Randomized Block Design replicated three times. Twelve quantitative traits
collected included: days to first and 50% flowering, plant height, leaves/plant, branches/plant, stem
girth, fruits/plant, leaf width and length, clusters/plant, fruits/plant and fruit yield. Seventeen qualitative
traits were measured which include, plant growth type, stem pubescence density, stem internode length,
leaf attitude, leaf type, color of immature fruit, fruit pubescence, predominant fruit shape, fruit size,
color of mature fruit, depression at peduncle end, fruit shape at blossom end. Other traits are, fruit
shape in longitudinal section, peduncle abscission layer, fruit detachment from pedicel, fruit cross-
sectional shape and seed color. Results revealed highly significant difference for all characters studied
except stem girth that showed a non-significant difference. Similarly, 14 out of the 17 qualitative traits
studied revealed a remarkable distinction of variation. ADSUM/001, ADSUM/003, ADSUM/005, and
ADSUM/006 outperformed the other accessions with respect to earliness, plant height, branches/plant,
clusters/plant, leaves/plant and stem girth.
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Introducton

Tomato (Solanum lycopersicum L.) is an
edible fruiting plant often grouped as
vegetable (Godia, 2014) and the crop comes
from the solanaceae family (Youdeowci,
2004). Tomato comprises of other species
such as tobacco, peppers, eggplant and
potato. Tomato originated from South
America but is currently found all over the
world (Hokche et al., 2008). The Portuguese
introduced tomato into West African sub—
region between 16" and 17" century (Osei
et al.,2013) and it is an important vegetable
crop widely cultivated for human

consumption. The vegetable growers can
grow tomato on a small scale in the home
garden, where a few plants yield fruit for the
whole family and in commercial scales as a
cash crop (Mylavarapu and Kennelly, 2002).
In 2008, approximately 130,000,000 tons of
fresh fruit of tomato were produced globally
(FAO, 2013; Godia, 2014). Idah et al
(2007) reported that tomato is cultivated
annually in Nigeria with an annual
production of six Million tonnes. Tomato
accounts for 15% of the world vegetable
production (FAO, 2013) with China, India,
United States of America, Turkey, Egypt,
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Iran, Brazil, Spain, as the major producers.
Production in Nigeria has more than double
in the last ten years, with the production in
2013, amounting to about 879, 000 tonnes
(Akanbi and Oludemi, 2013).

The edible fruit of tomato plant has a
series of usages in different forms. The crop
is nutritious and contain high amount of
dietary source of vitamins A, B, C, E and
nicotinic acid (Osei et al, 2010; Godia,
2014). Its cultivation provides source of
employment to many and continue to play a
key horticultural role in terms of reducing
poverty and food security (Osei et al., 2014).
According to Kaushik et al. (2011), tomato
has therapeutic values and used for blood
decontamination and cure of gastrointestinal
disease. Beside tomato’s nutritive and
medicinal values, the crop is known as an
excellent produce for both indigenous and
foreign markets and provides a way out of
poverty for small holder growers. Tomato is
an excellent source of vitamins, minerals
and a rich source of lycopene anti-oxidant
that moderates the threats of prostate cancer
(Antonio et al., 2004; FAOSTAT, 2010).

Areas of production of tomato in
Nigeria include most states of Northern
Nigeria especially Bauchi, Borno, Kaduna,
Plateau, Sokoto and some Southern states of
Delta, Kwara and Oyo (Denton and Swarup,
1993). Worthy to note that the production of
tomato crop is essentially restricted to the
Northern Guinea and the Sudan Savannah
ecologies due to favorable climatic
conditions, particularly high temperature
and low relative humidity.

The magnitude of genetic variability
present in a base population of any crop
species is pivotal to crop improvement
which must be exploited by plant breeders
for yield improvement (Idahosa et al.,
2010). Tomato adaptation to fit many
diverse uses is a reflection of the great
wealth of genetic variability that exists in the
genus Solanum, which can be exploited in
applied breeding programme (Tigchelaar,
1986). Systematic study and evaluation of
tomato germplasm is of great importance for
current and future agronomic and genetic
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improvement of the crop. Inheritance of
quantitative traits is often influenced by
variation in other traits which may be due to
pleotropic or genetic link. Genetic variation
assessment is one of the pre- requirements
for successful breeding strategies of the crop
plant (Teczopoulos and Beheli, 2008).

Basavaraj et al. (2010) recorded high
significant ~ difference among tomato
genotypes with respect to all the characters
(fruit weight, plant height, clusters/plant,
number of branches/plant, leaves/plant, fruit
yield/plant) under studied.

Nwosu et al. (2014), research work
on genetic variability and correlation studies
in tomato revealed highly significant
differences among 19 accessions for all the
traits studied: number of days to flowering,
days to 50% flowering, plant height,
branches/plant, fruit length and diameter
and fruits yield/ plant.

Das et al. (2018) trial on 16
characters of 20 tomato genotypes revealed
a wide range of variation in plant height,
equatorial diameter, polar diameter, pericarp
thickness, locule number, primary branches,
fruits/plant, fruit weight and fruit
yield/plant.

Eighteen genotypes of tomato were
evaluated by Arya et al. (2018) showed
genetic variability in plant height, fruit
weight, fruit length, fruit diameter number
of fruits/plant and fruit set among other traits
studied.

Statement of Problems

There has not been any breeding work on
tomato in the Northern Guinea Savannah of
Nigeria especially in Mubi environment.
Regardless of government efforts that
include establishment of a number of tomato
processing factories, the right quality and
quantity of tomato for commercial agro-
processing are not being grown. Many
farmers plant local varieties,
characteristically low yielding,
susceptibility to pest and diseases, poor shelf
life, high water content, many seeds, poor
color, and low brix against the increasing
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demand at local and international level
(Elisabeth and Sashi, 2010).

In order to overcome these
challenges, the development of high
yielding tomato  genotypes  through
evaluation and selection of accessions with
good horticultural characteristics and
making recommendation for their inclusion
into breeding programme for yield
improvement cannot be over-emphasized.
This study, therefore, sought to study
genetic variations and to assess the early
generations of ten tomato accession for yield
and yield components in Northern Guinea
savannah ecological zone of Nigeria.
Moreover, crop improvement programme
require that desired traits are heritable which
direct or aid the breeder to determine at what
stage of the breeding programme
meaningful selection are to be practiced. In
this context, the present investigation was
carried out to unravel the components of
genetic variability among 12 quantitative
and 17 qualitative traits of tomato
accessions.

Materials and Methods

Experimental Site
The study was conducted at Food and
Agricultural ~ Organization/Tree ~ Crop
Plantation (FAO/TCP) of Crop Science
Department, Adamawa State University
Mubi, during 2021 and 2022 rainy seasons.
Ten tomato accessions were used for
this study, of which eight of the accessions
were sourced from National Center for
Genetic Resources and Biotechnology
(NACGRAB) Ibadan, and two accessions
were sourced locally from open market, as
shown in Table 1.

Nursery Operation

Ten raised nursery beds 45cm x 45¢cm and
Im apart were prepared at FAO/TCP Farm,
Department of Crop Science, Adamawa
State University, Mubi. 1 kg of poultry
droppings were spread on each bed and
allowed to decompose for two weeks. Fresh
poultry droppings were avoided since they
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contain high ammonia, which is capable of
killing the tomato seedlings. The seeds of
each of the ten accessions were sown by
broadcast method on each of the raised seed
bed. After germination, thinning was done to
avoid overcrowding of the seedlings. All
nursery management activities were carried
out and the nursery operation lasted for four
weeks, after which transplanting was done.

Transplanting of Tomato Seedlings

The seedlings were transplanted when they
were four weeks old on already ploughed
and harrowed field at the FAO/TCP Farm,
Adamawa  State  University, = Mubi.
Transplanting was done in the early
morning, after a light shower of rainfall. The
plants were spaced at 60cm x 60cm, making
a total of 16 plants per plot.

The experimental field used
measured 24.5m x 8m (196 m?). The field
was ploughed; after which it was harrowed
to obtain a pulverized soil. Hand hoe was
used for land leveling to obtain fine soil tilt
for easy penetration of seedlings during
transplanting. Sixteen seedlings of each
accession were transplanted per plot, in a
Randomized Complete Block Design
(RCBD) with three replications. A total of
10 plots (i.e. ten treatments) constituted a
replicate and the ten tomato accessions were
randomly allocated to each plot.

Pest and Diseases control and Weeding
In controlling possible incidence of pests
and diseases associated with tomato,
Cypermetrin was applied weekly during
flowering and fruiting stages. Hand hoe was
used to control weeds at 3 and 6 weeks after
transplanting (WAT), to a weed free plots.
The application of fertilizer (NPK 20:10:10)
was done to boast the nutrient of the soil and
the application was done using the spot
method, at a spot distance of 5 cm from each
tomato stand at 6 WAT and 9 WAT.

Staking of Tomato Plants

This was done using sticks to support the
tomato plants in order to prevent them from
having contact with the soil, so as to prevent

https://pban.org.ng

265



PLANT BREEDERS ASSOCIATION OF NIGERIA - HYBRID ANNUAL CONFERENCE, MAKURDI 2023

the fruits from rot. Staking was done at
flower initiation, whereby stakes of 1 m long
were used. The stakes were pegged into the
soil and the tomato vines were trailed on the
stakes using twine. The purpose of the stake
is to provide each plant the ability to grow
without bending to the point where it will
break.

Data Collection
Data was collected on twelve agronomic
parameters from eight tagged plants in the
net plot: days to first and 50% flowering,
plant height (cm), branches/plant, number of
clusters/plant, leaves/plant, number of
fruits/cluster, leaf length and leaf width,
stem girth, fruits/plant and fruit yield (t/ha).
Seventeen qualitative characters
were collected using UPOV Guidelines,
(2001) and IPGRI Descriptor, (1996) are as
follows: plant growth type, stem pubescence
density, stem internode length, leaf attitude,
leaf type, exterior color of immature fruit,
fruit pubescence, predominant fruit shape,
fruit size, exterior color of mature fruit,
depression at peduncle end and fruits
blossom end shape. Other qualitative
characters measured include: fruit shape in
longitudinal section, peduncle abscission
layer, easiness of fruit to detach from its
pedicel, fruit cross-sectional shape and seed
color.

Statistical Analysis

The data on agronomic traits were subjected
to analysis of variance (ANOVA) using
Minitab Computer Software Program and
means that were significant using F test
(P<0.05) were separated using Duncan
Multiple Range Test.

Estimation of Genetic Parameters
The genetic parameters were calculated
using Burton and Davane (1953), Singh and

Chaudhary (1985) method.

. . MSg—MSe
Genetic variance &% =+

Phenotypic Variance & %)= 6% + 02

Variance due to error = MS.
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Where
MS; and MS. are genotype and error mean
square and r = number of replications

Results and Discussion

Analysis of Variance for Agronomic
Characters of Tomato

The combined analysis of variance for 12
agronomic characters of tomato cultivated
across years is presented in Table 2. Highly
significant  difference  (p<0.01) was
observed among the accessions for the
flowering traits, plant height, number of
branches/plant, number of clusters/plant,
number of leaves/plant, number of
fruits/cluster, leaf length and width,
fruits/plant and fruit yield but a non-
significant difference was recorded for only
plant stem girth. Similarly, the accession x
Year interaction revealed highly significant
difference for most characters studied
except for branches/plant, number of
fruits/cluster, leaf width and plant stem
girth. The significant differences observed
for the flowering traits, (days to first and 5%
flowering), including the other ten
characters studied provided evidence of
genetic variability among the tomato
accessions evaluated. These indicate that the
accessions had wide genetic variability,
which implies that selection among these
accessions could aid in tomato genetic
improvement. Wide genetic variability
results in tomato were earlier reported by
some researchers (Shankar et al, 2013;
Osekita and Ademuluyi, 2014; Nwosu et al.,
2014; Oduor 2016; Das et al., 2018; Tsagaye
and Alemu 2021).

Mean Performance of 12 Agronomic
Characters of Tomato Studied

The mean performance of 12 agronomic
characters of tomato Studied is shown in
Table 3. The results showed that early
maturing accessions for days to first
flowering and days to 50% flowering were
ADSUM/003 and ADSUM/006. For days to
first and 50% flowering, the results further
showed that accession 10 (Seeriya) which
recorded 45.83 and 48.67 days was a late
maturing genotype. This accession was
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significantly different from the other
accessions. ADSUM/005 had the tallest
plants (7643 cm), followed by
ADSUM/003(74.9 cm) and  then
ADSUM/004 that had 72.31 cm, although
these accessions were statistically similar.
ADSUM/010 (Seeriya) had the least plant
height (57.09 cm). Accession 3
(ADSUM/003) had the highest number of
branches/plant  (13.62), followed by
ADSUM/010and ADSUM/009 with 13.53
and 13.45 branches/plant respectively.
These three accessions statistically were at
par. The least number of branches/plant was
recorded by ADSUM/002 (7.88). For
number of clusters/plant, ADSUM/001
recorded 7.88 clusters followed by
ADSUM/003 with 7.47 clusters, while
ADSUM/009 was the least.For number of
leaves/plant accession ADSUM/003 gave
the highest number of leaves (96.5),
followed by accession ADSUM/005 (65.83)
and then ADSUM/006 with about 62
leaves/plant. For number of fruits/cluster,
ADSUM/002 (5.62) was the most superior,
followed by ADSUM/001 with 5.22
fruits/cluster and the least estimates was
recorded by ADSUM/006.ADSUM/009
(improved variety) gave the longest leaf
length  (25.73 cm), followed by
ADSUM/006 (24.75 cm) and the least leaf
length was recorded by ADSUM/003 (21.6
cm). In a similar vein, ADSUM/009had the
longest leaf width of 17.65 cm, followed by
ADSUM/010 (17.27 cm) and the least was
ADSUM/003 with 12.39 cm. For stem girth
character recorded a non-significant
difference among the ten accessions
evaluated. Furthermore, for number of
fruits/plant accession 3 (ADSUM/003), had
126.53 fruits and it was statistically different
from the other accessions, followed by
ADSUM/001 with 62.48 and the lowest fruit
number was recorded by ADSUM/005. For
fruit yield (t/ha) ADSUM/001 (10.45t/ha)
outweighed all the other accessions. This
was followed by ADSUM/007 with 10.41
t/ha and then ADSUM/008 with 10.30 t/ha.
These three accessions were statistically
similar with respect to tomato fruit yield
while ADSUM/009 had the least fruit yield
(6.36 t/ha).
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The comparative performance of the
ten accessions of tomato revealed a clear
agronomic superiority of some of the
accessions. Great potential for improvement
exist for two accessions (ADSUM/003 and
ADSUM/006), which flowered earlier than
the other accessions and also performed
better for plant height, branches/plant,
cluster/plant, number of leaves/plant and
stem girth. Accession 10, though late
maturing excelled in most of the agronomic
characters (branches/plant, clusters/plant,
leaves/plant, leaf length and width including
stem girth). High yielding accession
included ADSUM/001, ADSUM/007,
ADSUM/008 and ADSUM/005). Depending
on the breeding objective, there is a wide
range of accession to choose. For instance,
if the breeding objective is to produce high
yielding varieties, then these four accessions
could be wuseful for the hybridization
approach with any of the early maturing
genotypes that are low fruit yielders. Worthy
to note that earliness in growth as earlier
reported (Ofori et al.,, 2005; Dhankhar and
Dhankhar, 2006 and Effah et al., 2017) is an
important trait to select for, especially in
areas of less seasonal rainfall especially in
Northern Guinea Savanna of Nigeria.

Variation in 17 Qualitative Characters of
Tomato

Variation in fourteen qualitative characters
of tomato are summarized in frequency
distribution (Table 4).From the table all the
accessions showed 100% in determinate
plant growth type and also 100% exterior
color of mature fruit (red color fruit) and
also all the tomato genotype had abscission
layers in their peduncles (ie 100%) Out of
the ten accessions studied, seven (70%) of
them had dense stem pubescence while three
(30%) of the accessions had a sparse
pubescence. Sixty percent of the genotype
had short stem internode length and forty
percent had intermediate internode length.
For leaf attitude traits, two of the accessions
(20%) were semi erect, forty percent each of
the accessions were dropping and
horizontal.
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Two different leaf types were
observed in the accessions of which 90%
were potato type and 10% were standard
type. For exterior color of immature fruit,
six of the accessions (60%) were greenish
white; three of them (30%) were light green
while one accession was dark green in color.
Sparse fruit pubescence was recorded by
nine accessions (90%), while one accession
had dense pubescence on the tomato fruit.
Out of the ten accessions studied,
fourdistinctness ~ was  observed  for
predominant fruit shape. Out of which 40%
of the accessions had slightly flattened fruit
shape, 30% of the accessions were
cylindrical in shape, 20% flattened (oblate)
and 10% was high round in shape. For the
fruit size, two (20%) of the accessions were
small sized, while four (40%) of the
accessions had very small size and four
(40%) had intermediate fruit size tomato.

For depression at peduncle end,
accessions based on this character are
divided into four groups: weak, absent (or
very weak), strong and medium. Four of the
accessions (40%) had absent or very weak
depression peduncle, (40%) had medium
depression peduncle, while two (20%)
accession had strong depression peduncle.
Based on the shape at blossom end of the
tomato fruits, the ten accessions had four
groups: indented to flat type (60%), flat to
pointed (20%), pointed blossom fruit end
(10%) and indented type (10%). Fruit shape
in longitudinal section had 20% of the
accessions were flattered type, 30% slightly
flattened, 20% were cylindrical, 20%
circular and 10% had obovate shape.
Twenty percent (20%) of the tomato fruits at
harvest detached easily from the plant
pedicel, 60% were very difficult to detach,
while 20% were intermediate. For the cross-
sectional shape of fruits trait, 40% showed
irregular shape, 40% had round cross-
sectional shape, while 20% had angular
shape. Furthermore, from the ten accessions
studied, 40% revealed light yellow seed
color, 50% had dark yellow seed color and.
10% grey seed color.

From the studies, six accessions had
short stem internode and four of them had
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intermediate internode length for the leaf
types which corroborates the findings of
Grandillo et al. (1999) and Quaid (2017),
who reported that nine of their tomato
accessions were potato type and one had
standard leaf type. Quaid (2017), earlier
reported variation in leaf types of eighteen
tomatos genotype of which six of the
accessions  showed  greenish  white.
Furthermore, for the exterior color of
immature fruit, that revealed three were light
green and one dark green color, agrees with
the findings of Quaid, (2017).

Four distinctness was observed for
predominant fruit shape of which four of the
accessions had slightly flattened fruit shape,
three accessions were cylindrical, two
flattered, and one round in shape also agreed
with the finding of Quaid, (2017). The
seventeen qualitative characters studied
revealed a remarkable distinction of
variation for the qualitative traits except for
plant growth type, exterior color of matured
fruit and peduncle abscission layer.

Conclusion

The study showed that ADSUM/001,
ADSUM/003, ADSUM/005 and
ADSUM/006 performed better than the
other tomato accessions for early flowering,
plant height, branches/plant, clusters/plant
leaves/plant stem girth traits. The highest
tomato fruit yielders were ADSUM/001
(10.45 t/ha), ADSUM/007 (10.41 t/ha),
ADSUM/008 (10.30 t/ha) and ADSUM/005
(9.94 t/ha). Therefore, possible exploitation
of these accessions for the improvement of
tomato could be carried out through multi-
location trials for several years to ascertain
results obtained in this study. The accessions
ADSUM/001, ADSUM/003, ADSUM/005
and ADSUM/006 could be cultivated by
farmers in drought areas, since they
performed better than the other accessions
for earliness, and most agronomic traits.
Tomato accessions ADSUM/001,
ADSUM/007, ADSUM/008 and
ADSUM/005 could be cultivated by farmers
who desire high yielding cultivars in Mubi
environs.
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Table 1: Name and Origin of Tomato Genotypes used for the Experiment

S/No Genotype Code Type Source

1 ADSUM/001 Farmer Variety Open Market
2 ADSUM/002 Landrace NACGRAB
3 ADSUM/003 Landrace NACGRAB
4 ADSUM/004 Landrace NACGRAB
5 ADSUM/005 Landrace NACGRAB
6. ADSUM/006 Landrace NACGRAB
7 ADSUM/007 Landrace NACGRAB
8 ADSUM/008 Landrace NACGRAB
9 ADSUM/009 (improved variety) Landrace Open Market
10 ADSUM/010 (Seeriya) Farmer Variety Open market

NACGRAB (2018): The National Centre for Genetic Resources and Biotechnology
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