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Introduction
Tomato constitutes 7% of total horti167[ture produce in Kenya and
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an elevation of 1820m above sea level (ASL) which is at agro-ecological 
zone (AEZ) III. It has a bimodal rainfall of 1059 mm per year distributed 
in two seasons which are the long rains (March to May) and short rains 
(October to December). Temperature ranges from 12.3 to 22.5°C and 
soils are humic nitisols that are deep and well-drained with a pH of 5.0 
to 5.4 [17].

Mwea Research Station is located at 0°41’S; 037°21’E with an 
elevation of 1247m ASL which is at agro-ecological zone II.  The area 
has a bimodal rainfall regime of 973 mm annually with long rains 
(March to May) and short rains (October to December). Temperature 
ranges from 15.6 to 28.6°C and soils are Niti-rhodic ferrosols with a pH 
of about 5.1 [18].

Experimental design

The experiment involved development of study populations and 
field evaluations of progenies and their parents. Study populations were 
developed at Kabete Field Station (April and September 2018) using a 
randomized complete block design with three replicates. Hybridization 
of 5 parental lines in 10 x 10 half diallel mating design excluding 
reciprocals was carried out from April-August 2018 and backcrosses to 
both parents from September-December 2018 at Kabete Field Station 
following a modified protocol of [19]. 

Plant materials

The study used 5 tomato genotypes, i.e., 3 breeding genotypes from 
the World Vegetable Centre (AVRDC) in Taiwan namely; AVT01424, 
AVT01429 and AVT01314, a commercial cultivar from Continental 
Seeds Company Limited known as Roma VF, and Valoria selection 
from farmers in Kirinyaga County. Genotypes AVTO1424 and 
ATO1314 are semi-determinate and AVTO1429 is indeterminate that 
matures and flowers early suitable for open field cultivation. However, 
performances of these genotypes and productivity in terms of yields 
have not been determined in Kenya [13]. Commercial variety Roma VF 
is a determinate pure-line that flowers and matures early. Moreover, 
this variety is low yielding, require staking, lacks trait for resistance to 
bacterial wilt and insect pests [1]. Valoria selection is a determinate line 
preferred by farmers in Central Kenya and requires staking. Besides, 
the selection is low yielding, late flowering, late maturing, and their 
traits have not been validated.

Development of Study populations

Four bi-parental crosses were developed from Roma VF and 
AVTO1429, AVTAO1424, AVTO1314 and Valoria Select giving Fsign
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Segregation ratios were subjected to chi-square tests to establish 
goodness-of-fit for observed ratios. The outcome was compared with 
the observed results to determine whether the differences are because 
of chance or other traits hence:-

Chi-square= (Observed- Expected)2 / Expected

Hence, ᵡ2= ∑ [(O-E)2 / E]

The calculated chi-square value was used to determine P 
(probability) value from the chi-square table. If P-value obtained <5%, 
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Due to insignificant difference (P≤0.01) on additive, dominance, 
additive x additive interaction, and additive x dominance interaction 
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followed closely BC₁P₂. Differences among the generations for each 
trait were significant.

 From the 6-parameter model, the combined gene effects (3.6) 
were higher than the interaction components (2.29) put together. 
Duration to flowering and maturity was controlled by dominance 
gene effects (2.69**) and the interactions of additive x additive effects 
(5.24**) and dominance x dominance interactions (-4.49**). These 

https://www.sciencedirect.com/science/article/pii/S246822761830111X
https://www.sciencedirect.com/science/article/pii/S246822761830111X
https://www.ajol.info/index.php/jfta/article/view/19277
https://www.ajol.info/index.php/jfta/article/view/19277
https://academicjournals.org/journal/AJAR/article-full-text-pdf/E80A5DB63699
https://academicjournals.org/journal/AJAR/article-full-text-pdf/E80A5DB63699
http://www.knbs.or.ke/news.pdf
https://link.springer.com/book/10.1007/978-1-4899-3406-2
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/abs/heterosis-combining-ability-and-genetics-for-vitamin-c-total-soluble-solids-and-yield-in-tomato-lycopersicon-esculentum-at-1700-m-altitude/3AE2D03788BB91E4915F3D4CDC75AAEC
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/abs/heterosis-combining-ability-and-genetics-for-vitamin-c-total-soluble-solids-and-yield-in-tomato-lycopersicon-esculentum-at-1700-m-altitude/3AE2D03788BB91E4915F3D4CDC75AAEC
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/abs/heterosis-combining-ability-and-genetics-for-vitamin-c-total-soluble-solids-and-yield-in-tomato-lycopersicon-esculentum-at-1700-m-altitude/3AE2D03788BB91E4915F3D4CDC75AAEC
https://link.springer.com/article/10.1023/A:1012616231637
https://link.springer.com/article/10.1023/A:1012616231637
https://www.geneticsmr.com/year2002/vol1-2/pdf/gmr0002.pdf
https://www.geneticsmr.com/year2002/vol1-2/pdf/gmr0002.pdf
https://www.geneticsmr.com/year2002/vol1-2/pdf/gmr0002.pdf
https://www.nature.com/articles/ng.1018
https://www.nature.com/articles/ng.1018
https://www.nature.com/articles/ng.1018


Citation: Kathimba FK, Kimani PM, Narla RD, Kiriika LM (2022) Analysis of Tomato Agronomic Traits using Generation Mean. J Plant Genet Breed 
6: 126.

Page 7 of 7

Volume 6 • Issue 4 • 1000126J Plant Genet Breed, an open access journal

11. Singh NB, Paul A, Wani SH, Laishram JM (2012) Heterosis studies for yield and 
its components in tomato (Solanum lycopersicum Mill.) under valley conditions 
of Manipur. Int J Life Sci 1: 224-232.

12. Olainyi JO, Akanbi WB, Adejumo TA, Ak OG (2010) Growth, fruit yield and 
nutritional quality of tomato varieties. Afr J Food Sci 4: 398-402.

13. Fufa F, Hanson P, Dagnoko S, Dhaliwal MS (2011) AVRDC - the world 
vegetable centre tomato breeding in sub- Saharan Africa: lessons from the 
past, present work and future prospects. In I All African Horticulture Congress 
911: 87-98.

14. Kenneth TO (2016) Agro-morphological and nutritional characterization of 
tomato landraces (Lycopersicon species) in Africa. Masters of Science thesis, 
University of Nairobi, Kenya.

15. Kumar P, Singh N, Singh PK (2017) A study on Heterosis in Tomato (Solanum 
lycopersicum L.) for Yield and its Component Traits. Int J Curr Microbiol Appl 
Sci 6: 1318-1325.

16. Goffar MA, Ahmed A, Halim GMA (2016) Inheritance mechanism of yield and 
yield components in tomato Bangladesh. J Agric Res 41: 335-344.

17. Lengai WM (2016) Efficacy of plant extracts and antagonistic fungi as 
alternatives to synthetic pesticides in management of tomato pests and 
diseases.

18. Waiganjo MM, Wabule NM, Nyongesa D, Kibaki JM, Onyango I, et al. (2006) 

https://www.researchgate.net/profile/Shabir-Wani/publication/235886820_Heterosis_Studies_for_Yield_and_its_Components_in_Tomato_Solanum_lycopersicum_LUnder_Valley_Conditions_of_Manipur/links/0deec53b781078fae7000000/Heterosis-Studies-for-Yield-and-its-Components-in-Tomato-Solanum-lycopersicum-LUnder-Valley-Conditions-of-Manipur.pdf
https://www.researchgate.net/profile/Shabir-Wani/publication/235886820_Heterosis_Studies_for_Yield_and_its_Components_in_Tomato_Solanum_lycopersicum_LUnder_Valley_Conditions_of_Manipur/links/0deec53b781078fae7000000/Heterosis-Studies-for-Yield-and-its-Components-in-Tomato-Solanum-lycopersicum-LUnder-Valley-Conditions-of-Manipur.pdf
https://www.researchgate.net/profile/Shabir-Wani/publication/235886820_Heterosis_Studies_for_Yield_and_its_Components_in_Tomato_Solanum_lycopersicum_LUnder_Valley_Conditions_of_Manipur/links/0deec53b781078fae7000000/Heterosis-Studies-for-Yield-and-its-Components-in-Tomato-Solanum-lycopersicum-LUnder-Valley-Conditions-of-Manipur.pdf
https://academicjournals.org/article/article1380726269_Olaniyi et al.pdf
https://academicjournals.org/article/article1380726269_Olaniyi et al.pdf
https://agris.fao.org/agris-search/search.do?recordID=US201400114101
https://agris.fao.org/agris-search/search.do?recordID=US201400114101
https://agris.fao.org/agris-search/search.do?recordID=US201400114101
http://erepository.uonbi.ac.ke/handle/11295/98191
http://erepository.uonbi.ac.ke/handle/11295/98191
https://www.researchgate.net/profile/Neeraj-Singh-34/publication/318455437_A_Study_on_Heterosis_in_Tomato_Solanum_lycopersicum_L_for_Yield_and_its_Component_Traits/links/59771348aca2728d02770f5c/A-Study-on-Heterosis-in-Tomato-Solanum-lycopersicum-L-for-Yield-and-its-Component-Traits.pdf
https://www.researchgate.net/profile/Neeraj-Singh-34/publication/318455437_A_Study_on_Heterosis_in_Tomato_Solanum_lycopersicum_L_for_Yield_and_its_Component_Traits/links/59771348aca2728d02770f5c/A-Study-on-Heterosis-in-Tomato-Solanum-lycopersicum-L-for-Yield-and-its-Component-Traits.pdf
https://www.banglajol.info/index.php/BJAR/article/view/28235
https://www.banglajol.info/index.php/BJAR/article/view/28235
http://erepository.uonbi.ac.ke/handle/11295/99053
http://erepository.uonbi.ac.ke/handle/11295/99053
http://erepository.uonbi.ac.ke/handle/11295/99053
https://www.publish.csiro.au/bi/bi9560463
https://www.publish.csiro.au/bi/bi9560463
https://www.isgpb.org/journal/index.php/IJGPB/article/view/1821
http://www.kalro.org
https://academic.oup.com/jhered/article/97/5/456/2188104
https://academic.oup.com/jhered/article/97/5/456/2188104
https://www.srs.fs.usda.gov/pubs/2732
https://www.srs.fs.usda.gov/pubs/2732
https://www.banglajol.info/index.php/bjar/article/view/9280
https://www.banglajol.info/index.php/bjar/article/view/9280
https://www.researchgate.net/profile/Hussein-Shimelis/publication/324783381_Heterosis_for_Some_Physiological_Traits_in_Tomato_Solanum_lycopersicum_L_Hybrids_in_East_Hararghe_Ethiopia/links/5ae2196a458515c60f681103/Heterosis-for-Some-Physiological-Traits-in-Tomato-Solanum-lycopersicum-L-Hybrids-in-East-Hararghe-Ethiopia.pdf
https://www.researchgate.net/profile/Hussein-Shimelis/publication/324783381_Heterosis_for_Some_Physiological_Traits_in_Tomato_Solanum_lycopersicum_L_Hybrids_in_East_Hararghe_Ethiopia/links/5ae2196a458515c60f681103/Heterosis-for-Some-Physiological-Traits-in-Tomato-Solanum-lycopersicum-L-Hybrids-in-East-Hararghe-Ethiopia.pdf
https://www.researchgate.net/profile/Hussein-Shimelis/publication/324783381_Heterosis_for_Some_Physiological_Traits_in_Tomato_Solanum_lycopersicum_L_Hybrids_in_East_Hararghe_Ethiopia/links/5ae2196a458515c60f681103/Heterosis-for-Some-Physiological-Traits-in-Tomato-Solanum-lycopersicum-L-Hybrids-in-East-Hararghe-Ethiopia.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0304423818308252
https://www.sciencedirect.com/science/article/abs/pii/S0304423818308252

	Title
	Corresponding Author
	Abstract

