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Lycopersicon esculentum and Lycopersicon pimpinellifolium (species of
tomato) were crossbred to raise F1 so as to study the expression of heterosis or
hybrid vigour for better improvement as a solution to national economic
recession. This was done by emasculating L. esculentum using it as female
parent and transferring ripe pollen grains from L. pimpinellifolium the male
parent using artificial means. Analysis of Variance (ANOVA) was employed
in data analysis. The results of the study showed that the F1 generation
combined the characters of the parental species (L. esculentum and L.
pimpinellifolium) and had improved genetic attributes such as increased yield
better than the parental plants. This could result in improvement both in
quality and quantity of tomato production thus aids in salvaging the nation
economic recession.
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Introduction
Most of the crop plants existing in the world today have been in existence as far back as the
early times. Some of these crop plants as we know them today have changed tremendously
both in their physical appearance and in structure. Long ago, most of these plants were
growing wild unattended and uncared for. At first, man accepted what nature had provided
for his survival. Crossbreeding, inbreeding and selection of plants occurred naturally
without man’s interference. Only the plants that could withstand adverse weather and
environmental condition survived. Eventually man found out that certain plants were more
useful to him. He learnt that if he could select best seeds for planting and if he could use
certain cultural practices he could obtain large quantity and better quality of food for his
family and the world at large. By genetically manipulation of plants (crop breeding
otherwise) the service of man directly or indirectly would be cared for [1].
Crop breeding has placed its emphasis on increasing agricultural productivity. This has been
in response to the pressure on an adequate food supply caused by constantly increasing
population in a nation of limited acre and economic recession. Crop breeding contributes
substantially to greater agricultural sustainability which will be accomplished not only by
the breeding of basically higher yielding varieties but also by development of varieties that
help to stabilize production through resistance to disease , drought, heat, cold and wind.
When resistant species of plants are produced and planted the farmers will stop wasting
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huge sums of money buying pesticides and fungicides. Early varieties are also able to exist
in areas where such crops never grew before such early maturing varieties will flower and
produce yield under an environment that will be suitable under the period [1].
Agriculture is believed to be vulnerable to climate change given that unhealthy temperatures
cause crop failure. Therefore the overall impact of climate change on agriculture is expected
to be negative and intimidating to food security. We need adaptations for farmers especially
small scale farmers. The question is how we pass the information to them. They constitute
the largest population of farmers in the country, so that their farming methodology will
adapt to the change in weather especially the rainfall that is yet to come in most parts. The
reason why we are particular about small scale farmers is that over 90 percent of our
farming populations are small scale farmers. They are the ones who feed this nation.
The present economic recession has made the prizes of many food stuffs to increase
including tomato. A basket of tomatoes that used to be N3, 000 cost N8, 000 or more now.
Tomato is a good source of several vitamins and produces high concentration of vitamin C,
it is used as vegetable in many of the dishes and then are cooked with meat in stew and
eaten raw as garnish in salad dressing. It can be grinded and canned for industrial and
economical purposes. It can also be used for horticultural purpose [2].
Furthermore, the demands by modern man for good quality crops, crops with good taste,
crops that contain most of the essential food ingredients and crops that can provide the
immediate needs of man in terms of food and raw material and in an attempt to salvage the
nation economic recession, plant breeders tries to substitute the undesirable traits in plants
with the desirable ones so that it would result in higher yield of crops of improved quality
and this is achieved through the process of crossbreeding [3].
Hence, the research on crossbreeding of two species of tomato L. esculentum and L.
pimpinellifolium to produce a hybrid that might combine the qualities of the two varieties
with removal of their bad traits to meet the popular demands of society. Such a hybrid of the
two varieties is likely to be of better qualities and demand than either of the two varieties.
Accordingly, the improved variety will help in increasing tomato production (both in quality
and quantity) and thus contribute to salvaging the nation’s economic recession. Herein, the
objective of this research was to compare the hybrid and the parental species. It will cover
the first filial generation in selected qualities.
Material and Methods
Source of materials: The species of tomatoes used for the study were collected between
the months of April- May 2016 from the Botanical garden Amawabia, Anambra State.
These species were authenticated by a plant taxonomist in the Department of Botany
Nnamdi Azikiwe University, Awka where the specimen vouchers were deposited.
Area of study and research design: The experiment was carried out at Nnamdi Azikiwe
University Awka, behind the faculty of Biosciences building. Design of the study was pure
experimental randomized complete block design replicated three times.
Materials used: Two species of dry tomato seeds washed in dilute hydrochloric acid (L.
esculentum and L. pimpinellifolium), weighing balance, metre rule, pair of forceps, foil,
animal manure and sandy loam soil.
Land Preparation and Sowing of seeds: Site for raising seedlings was cleared using
matchet and trashes packed off and burned, a nursery bed of 5m x 5m was measured using
measuring tape, measuring rope and pegs and prepared to a fine tilt. Farm yard manure at
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the rate of 30t/ha was incorporated during this exercise. Two seeds were sown per stand at
spacing of 15cmx 60cm (10,110 plants /ha) and thinned to one plant per stand [4, 5]. The
plots were weeded three times manually during the experiment.
Breeding procedure: Flowering started 50days for L. esculentum and 55days for L.
pimpinellifolium. It was at this stage that crossing was done. Crossing was carried out
following the method of [1].
Data collection and statistical analysis: Data were collected on fresh fruit weight and number
of seeds per fruit of parental plants and F1 generation. Results were presented in mean ± standard
deviation and were subjected to analysis of variance (ANOVA) using Duncans Multiple Range Test
(DMRT) at 5% probability to separate the treatments. Differences in mean value were considered
significant at p<0.05.

Results and Discussion
Results of the study are presented in Table 1. The results showed significant differences (P<
0.05) between the parental species and the F1 generation in fresh fruit weight and number of
seeds per fruit. There was no significant difference between the parental species and F1 in
fresh fruit length. F1 hybrid had the highest fresh fruit weight and number of seeds per fruit
than the parental species with the values of 2.28± 0.02 and 128.05± 0.01 respectively. L.
esculentum had the highest fresh fruit length though statistically at par with L.
pimpinellifolium and F1 hybrid while L. pimpinellifolium had the lowest fresh fruit weight,
number of seeds per fruit and fresh fruit length with the values of 1.80± 0.01, 120.56 ± 0.01
and 4.00 ± 0.03 respectively (Table 1). Results indicated that when two tomato plants of
different but closely related varieties are crossbred, a new variety which possesses enhanced
characters of the two parental plants and improved genetic attributes are produced. This is a
strong expression of hybrid vigour which could result in improvement both in quality and
quantity of tomato production thus contribute to salvaging the nation economic recession.
The difference in fresh fruit weight and number of seeds per fruit of F1 generation and
parental plants was significant. This conforms to what [6] said that crossbreeding can lead to
increase in genetic variation in the population and encourages the expression of hybrid
vigour. Generally, the F1 generation combined the characters of the parental species (L.
esculentum and L. pimpinellifolium), although that of L. esculentum dominated and then
performed better than the parental plants in some of the characters studied. This is in line
with the view of [7, 1] who reported that when two plants are crossbred, a new variety
which possesses the characters of the two parents plants is produced but more of the
characters shown in F1 closely related to one parent than the other. It also agrees with [8]
opinion that the progeny of crossbreeding will combine many of the qualities of both
parents, thus producing a crop which is superior in some extent to either of the parents.
Table 1. Average fresh fruit weights, No. of seeds per fruit and fresh fruit length of L. esculentum, L.
pimpinellifolium and F1 generation
Tomato species
Fresh fruit weight (g)
No. of seeds per fruit
Fresh fruit length (cm)
L. esculentum
2.01± 0.02 b
123.06 ± 0.02 b
4.04 ± 0.05 a
c
b
L. pimpinefolium
1.80± 0.01
120.56 ± 0.01
4.00 ± 0.03 a
a
a
F1 generation
2.28± 0.02
128.05 ± 0.01
4.02 ± 0.02 a
Results are in mean± standard deviation. Columns followed by the same letter are not significantly different at
P<0.05 level of significance
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Conclusion
The results of the study showed that the F1 generation combined the characters of the
parental species (L. esculentum and L. pimpinellifolium) and had improved genetic attributes
such as increased yield better than the parental plants. This could result in improvement
both in quality and quantity of tomato production thus aids in salvaging the nation economic
recession.
Recommendations
1. The national economic council needs to undertake huge investments in the agricultural
sector over the next years in order to ensure food security.
2. Government should invest massively on development of low cost technology which small
scale farmers can have access to.
3. Government should organize workshops, seminars, training programmes where farmers
more especially the small scale farmers are made to acquire knowledge, skills and
information on the importance and processes of crossbreeding in order to boost agricultural
production to ensure food security and salvage the nation economic recession.
Competing Interests
Author has declared that no competing interests exist.
References
1.
Ilodibia CV, Okeke NF, Achebe UA, Egboka TP, Chukwuma UM. Plant breeding
for food security sustainability and industrial growth . Int. J. Plant Breed. Genet. 2014 ; 8
(4): 219-223.
2.
Ilodibia CV, Nwakonobi FE, Onwuachu WC. Plant breeding: A solution to world
economic meltdown. Proc. of the 51Ist annual conference of science teachers association of
Nigeria (STAN) 2010; 172-176
3.
Ilodibia CV, Ugwoke CE, Egboka TP, Akachukwu EE, Chukwuma UM, Aziagba
BO.
Breeding pepper for enhanced food nutrients. Asian J. Crop Sci. 2015 ; (3): 214-218
4.
Ilodibia, C.V, Igboabuchi, N.A., and Onwuachu, W.C. Evaluation of vegetative and
yield attributes of okra (Abelmoschus Esculentus (L.) Moench) for adaptation in Anambra
State, Nigeria. Int. J. Biol. Res. 2016; 4 (2): 318-320.
5.
Ilodibia CV, Nnaji E, Aziagba BO, Ezeabara CA. Morphological and nutritional
assessment of leaf, stem and root of Zanthoxylum macrophylla (Rutaceae) Archives
Agri. Environ. Sci. 2017; 2 (1): 44-46
6.
Anthony S. Food crops of the tropics. London: Macmillian Press Limited; 1992.
7.
8.
1960.

Emedo ABC, Maduka BC, Oranekwulu SC. Comprehensive agricultural science for
West African senior schools. Onitsha: Diamond Publishers; 1995.
Allard RW. Principle of plant breeding. New York: John Wiley and Sons, Inc;

133

