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Abstract  

A study to determine the combining ability and gene actions controlling fruit yield and other 

qualitative traits of tomato was conducted at the Teaching and Research Farm, LAUTECH, 

Ogbomoso during the cropping season of 2017 and 2018. Five tomato genotypes and their ten F1 

offspring, generated in 5×5 diallel crosses were sown in plots fitted into a Randomized Complete 

Block Design and replicated thrice. Data were collected on plant height (PH), number of cluster 

per plant, days to 50% flowering (50%FL), individual fruit weight (IFW), number of fruits per 

plant (NFPP), pericarp thickness (PT), number of lobe (NOL), number of seeds per fruit (NSPF), 

fruit lycopene (LYCOP), ascorbic acid content (ASCO) and fruit yield (YH). Data collected 

were subjected to Analysis of Variance (P=0.05). Also, diallel analysis was carried out to 

determine the General and Specific combining abilities (GCA and SCA) of the parents and 

hybrids respectively, following the Griffing (1956) Method II for partial diallel analysis. Results 

obtained revealed highly significant differences among the genotypes for all the characters. Also, 

additive and non-additive gene actions played active roles in the genetic control of the traits. The 

ratio of GCA and SCA were < 1 for Plant height, CPPL, 50%FL, IFW, NFPP, PT, NOL, NSPF, 

LYCOP, ASCO and YH  indicating the preponderance of non-additive gene action. GCA 

analysis suggested that the parents Uc-op and Ibadan-local were the best general combiners 

while SCA performance suggested that FDT4 X FDT2 was the best specific combiner. Broad 

sense heritability for NOL, NSPF, LYCOP, and ASCO were above 90%, indicating that they 

were highly heritable while narrow sense heritability of NOL was very high (55% and 83% 

respectively), PH, NSPF, NFPPL and LYCOP were moderate ranging between 20% and 38%. It 

is concluded that high yielding tomato hybrids and a guide line for the assessment of relative 

breeding potential of the parents and tomato best combiners could be established following 

diallel technique. 
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Tomato (Lycopersicon lycopersicum) is one of the most important world vegetable crops and in 

Nigeria, tomato is regarded as the most important vegetable after onions and pepper (Dagbade et 

al., 2015). It is well adapted to different climatic conditions, soil types and altitude (Saman et al., 

2010) Tomato production level in Nigeria is put at 6 million metric tons of fruits on 126,000 

hectares of land according to (Idah and Aderibigbe, 2007). Globally, highest yield of about 65 - 

80 tha
-1

 is obtained in the Asia compared with a very low yield of 8 - 25 tha
-1 

obtained in tropical 

African regions (De lonny 2001, FAOSTAT 2006). FAO (2010), reported that tomato is one of 

the most important income-generating vegetables for Ghana in 2008. Tomato is a rich source of 

antioxidants (mainly lycopene and β-carotene), Vitamin A, Vitamin C and minerals like Ca, P 

and Fe in diet (Saleem et al. 2013). Lycopene is an antioxidant that reduces the risk of prostate 

cancer (Hossain et al. 2004). The major contributions of tomatoes to health and welfare of 

humankind cannot be over emphasized. It supplies sugar, ascorbic acids, carotenoid, vitamin A 

and Lycopene (Wakawa et al., 2012; Dias 2012 a). Total carbohydrate, sugars, protein, calcium, 

iron and vitamin C content which ranges from 15 to 35 mg/100g fruit. Its vitamin A is four times 

that of orange juice (Gould, 1971). Despite this qualitative contributory role of tomato, the need 

to develop high yielding Open Pollinated (OP) and or hybrid varieties of tomato in the country 

retains a wide gap. Several factors such as low yield, pest and diseases, quality and taste and 

other organoleptic properties are the major limiting factors for successful cultivation of tomato in 

Nigeria. There is an extensive need for breeding attention towards enhancing and combating 

tomato production challenges (Ali et al., 2012), which is possible through adoption of suitable 

breeding procedure for the improvement of this crop.  

Combining ability expresses the extent and nature of gene action from parental lines (Griffing 

1956). General combining ability basically involves additive gene action while specific 



 

 

combining ability provides genetic information on the crosses hence elucidates the existing non-

additive gene action which offers good choice for exploitation of heterosis (Shahabuddin et al. 

2009; Kumar 2015, Pandey et al., 2015; Senapati and Kumar 2015). Involving combining ability 

as a technique in the analysis and understanding of the genetic potential of parents and their 

hybrids is one of such possible ways in addressing tomato breeding problems. The technique also 

provides the information on gene effects to help in formulating an effective breeding strategy. 

According to Franco et al., (2001), combining ability provides genetic information usable in 

classifying genetic information among progenies. The work of Tiwary et al. (2011); Ibirinde and 

Aremu, 2013 also substantiate the importance of both the general and specific combining ability 

(GCA and SCA) variances for most of the characters, suggesting the role of both additive and 

dominant gene effects in the inheritance of yield and its related components, representing 

heterosis and gene interaction effects. Therefore, this experiment was carried out to assess the 

combining ability, the genetic variance and gene action controlling fruit yield and quality traits 

of tomato to enhance yield quantity and quality in tomato.  

Materials and Methods 

In the attempt to investigates the general combining  and specific combining abilities of some 

tomato genotypes, 15 crosses were developed at the Teaching and Research (T & R) Farm, 

Ladoke Akintola University of Technology (LAUTECH) Ogbomoso (8°10N; 4°10E) during the 

2017 and 2018 growing seasons.   

 

Germplasm 

Five tomato genotypes were used in this study; these were FDT2, FDT4, UC-OP, Ib-local and 

Kerewa. Seeds of genotypes FDT4 and FDT2 were obtained from the Federal University of 

Agriculture, Abeokuta (FUNAAB) and seeds of genotypes Uc-op and Ib-local were gotten from 



 

 

and the National Horticultural Research Institute (NIHORT), while genotype Kerewa is a local 

variety and was obtained from a local market in Ogbomoso.   

Nursery operations 

Seeds of each genotype were sown in different nursery bed and watered regularly for six weeks. 

Seedlings were transplanted into a 4.5 kg soil-filled pot mixed with organic fertilizer (0.3 kg of 

poultry manure) in the screen house at six weeks after sowing. Each genotype was transplanted 

into 15 pots each. The pots were laid out to fit into a diallel mating design and staking was done 

to keep the plants erect for easy crossing. Crossing commenced at 7 weeks after transplanting 

(WAT). Each parent with matured flowers that were ready to open within 24 hours were 

emasculated and crossed with others in all possible combinations to achieve effective pollination. 

The pollinated flowers were carefully covered with pollinating bags and tagged for 

identification. The fruits from all successful pollinations were harvested at maturity and the seeds 

were extracted, dried and labeled for evaluation.   

Evaluation 

The evaluation was conducted at the LAUTECH Teaching and Research Farm. Each genotype 

was raised into seedlings in nursery beds for six weeks and was watered regularly. These were 

then transplanted to the evaluation plots. The hybrids and the parental genotypes were evaluated 

in a Randomized Complete Block Design (RCBD) with three replications. Each genotype was 

transplanted on a 5 m X 7.5 m ridge with a spacing of 1 m between ridges and 0.5 m between 

plants on a ridge. N.P.K (15-15-15) fertilizer was applied at the rate of 120 kg Nha
-1

 three WAT.  

Data collection 

Data collection commenced at 6 WAT and continued till harvesting. Data was recorded on Plant 

height, stem width, number of leaves per plant, number of secondary branches, number of flower 



 

 

per cluster, number of cluster per plant, individual fruit weight, number of fruits per cluster, 50% 

days to flowering, 5 plants (at harvest) were randomly sampled from each plot to provide 

measurements for pericarp thickness, number of lobe, individual fruit weight, mesocarp weight, 

seed weight, number of seeds per fruit and fruit yield 

Quality assessment of fruits 

Quality traits including Lycopene content, total soluble solids and ascorbic acid content in each 

genotype and hybrids were analyzed in the Laboratory  

Statistical analysis 

Data were subjected to Analysis of Variance (ANOVA) using procedures for general linear 

model (PROC GLM) in SAS (SAS Institute, 2011). Diallel analysis was carried out to determine 

the General combining analysis (GCA) and Specific combining ability (SCA) of the parents, 

following the Griffing (1956) Method II for partial diallel analysis. Broad and narrow sense 

heritability was also estimated. 

 

 

 

 

 

RESULTS 

ANOVA for combining ability analysis of vegetative and quality traits in fifteen tomato 

genotypes  

Genotypes had highly significant (P ≤ 0.01) variation for all traits; General combining ability 

(GCA) and Specific Combining ability (SCA) were highly significant (P ≤ 0.01) for all the 

studied traits. The GCA: SCA ratio for all the traits was <1 (Table 1). Results showed that the 



 

 

genotypes significantly (P ≤ 0.05) vary with respect to all the traits. The variance for GCA and 

SCA were highly significant (P ≤ 0.01) for all the traits. GCA: SCA ratio for NFRPPLT, DTM, 

PTCK, NOL, INDFW, SDWT, NSPF, LYCOP, ASCOP, TSS and yield per hectare was <1, 

except for mesocarp weight that recorded a value >1 (Table 2). 

GCA effects of five tomato parents for vegetative and qualitative traits  

Parental genotype UC-OP had the highest and significant (P ≤ 0.05) GCA value (1.02) for plant 

height, followed by FDT4 (0.82) (Table 3).  However for UC-OP, the GCA for the flowering 

traits were highly significant, recording (0.15) and (1.14), respectively while NLPP for UC-OP 

had negative GCA value (-7.7). The highest significant (P ≤ 0.01) GCA value for NFLPCL 

(0.25) was produced by FDT4. Still, the highest significant GCA value (1.14) for D50%FL was 

obtained in UC-OP while significant GCA value (0.48) was exhibited by IB-Local (Table 3). 

Parental genotype FDT4 had the highest significant (P ≤ 0.05) GCA value (1.80, 0.30) for PTCK 

and TSS respectively, followed by FDT2 (11.71) for LYCOP. The GCA for parental genotype 

UC-OP was also significant for most of the qualitative traits measured except for PTCK, NOL, 

LYCOP and ASCOA (Table 4). Also, UC-OP recorded the highest and significant (P ≤ 0.01) 

GCA value for NFRPLC (10.10); however, the highest significant GCA value (1603.39) for 

INDFW was obtained in Ib-local though the highest and significant GCA value for each of NOL 

(0.48), LYCOP (3.75), ASCOA (15.87), TSS (0.39) was recorded for Kerewa. GCA values were 

significant for most traits for IB-Local (P ≤ 0.05) except for NFRPLT, SDWT, ASCOA and TSS 

(Table 4). 

SCA effects of ten tomato hybrids for vegetative traits and qualitative traits  

The SCA of FDT4 X FDT2 (2.67) and UC-OP X IB-Local (1.48) were significant for PH 

however four hybrids (FDT4 X UC-OP (0.03), FDT4 X IB-Local (0.04), UC-OP X Kerewa (0.025) 

and IB-Local X Kerewa) had significant SCA for SW (Table 5). Three different genotypes had 



 

 

significant SCA for NLPP and D50%FL. However for CLPP and NFLPCL four different 

genotypes showed significant SCA and five different genotypes were significant for NSB (Table 

5). FDT4 X FDT2 (2.71), FDT4 X kerewa (15.86), FDT2 x Uc-op (1.57) and Uc-op x Ib - loc were 

significant for NFRPPLT while FDT4 X kerewa (0.75); FDT2 X IB-Local (7.70) were significant 

for DTM among the crosses. However, only FDT4 X kerewa (15.84) had significant SCA for 

PTCK while six out of the 10 hybrids [FDT4 X FDT2 (0.75) , FDT4 x Ib – loc (0.48), FDT4 X Ib-

loc (-0.81), FDT2 x kerewa  (0.14), UC-OP X IB-Local (0.82) and UC-Op X Kerewa (0.82)] had 

significant SCA only for NOL (Table 6). Nevertheless, six different hybrids had significant SCA 

for MESW and SDWT while for LYCOP seven hybrids had significant SCA, five different 

hybrids were significant for ASCO and TSS and four different hybrids were significant for NSPF 

and INDFW and Y/h (Table 6). 

Heritability estimates for vegetative and qualitative traits of Tomato  

Narrow sense and broad sense heritability estimates of the studied vegetative traits are presented 

in Table 7. Narrow sense heritability values were generally lower than the broad sense 

heritability. Narrow sense heritability values were generally positive and very low, ranging from 

0.01 (SW) - 0.20 (PH) though narrow sense heritability estimates was very high for MESOW 

(0.83) while PTCK had the lowest narrow sense heritability estimate of 0.00 (Table 7). Broad 

sense heritability estimates were generally >85% except for YLD/PLOT (0.41) and PTCK 

(0.04).   

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

Available varieties of tomato cannot meet present demand as a result of low genetic potentials 

of the species, their susceptibility to several biotic and abiotic stresses as affected by climate 

change (Akhtar et al., 2012). Hybrid varieties, according to Tiwari and Choudhury (1986) had 

been found to give close to 40% yield advantage over open pollinated varieties (OPV). 



 

 

However, the superior characters of F1 hybrids, are usually lost during seed multiplication and 

hence the need to study the genetic pattern governing tomato fruit yield and its quality traits.  

In the research, newly developed hybrids performed better than their corresponding parents for 

most of the studied economic traits signifying the occurrence of heterosis in the hybrids. Yield 

per hectare was generally high among hybrids than the parents with a maximum yield of 9.17 

tha
-1

. This is in support of the work of Kumar (2015) and Dar et al. (2011) who reported higher 

fruit yield of tomato in crosses against their parental genotypes. The observed differences among 

the hybrid for most of the studied traits indicate the inherent genetic diversity between the 

studied parents and the newly developed hybrids that can be exploited through selection. 

Significant performance of hybrids above the parents has been reported by several other 

researchers on tomato species (Singh et al., 2006; Dar et al., 2011; Singh et al., 2014; Pandey et 

al., 2015; Senapati and Kumar 2015). 

In the present study, the estimates of specific combining ability were predominant for most of the 

traits studied as revealed by the < 1.00 ratio of GCA and SCA variances. Among the parents, Ib-

local and UC-OP were the best general combiners as they exhibited  positive and highly 

significant GCA for fruit yield, number of seeds per fruit and days to maturity. The next best 

general combiner was Kerewa which expressed highly significant and positive GCA for number 

of lobes, lycopene, ascorbic acid and total soluble solids. On the other hand, although FDT4 

expressed positive and significant GCA effect for total soluble solids and pericarp thickness, it 

was not a good general combiner for the other yield parameters while FDT2 was a good 

combiner for lycopene content. Higher GCA effects in tomato parents had also been reported by 

Hannan  et al. (2007) and Shahabuddin et al. (2009) for seed yield per plant; for number of 



 

 

branches per plant by Singh and Nandapuri (1974); for number of fruits per plant by 

Prabhushankar (1990), Dundi (1991) and Dharmatti (1995) and for plant height by Patil (2003). 

The crosses showing desirably high SCA along with desirably high GCA among the parental 

genotypes can be utilized in recombination breeding programs. As initially observed by 

Wammanda et al., 2010 and Rewale et al., 2003, tomato is a naturally self-pollinating crop and 

normally SCA effects do not contribute much to the improvement of self-pollinated crops. Such 

programs would be more effective if one of the parents is a high combiner (GCA or SCA) and 

the other one is a low combiner (GCA or SCA). In the present study, two crosses (FDT4 x Ib-loc) 

and (FDT2 x Ib-loc) out of top four high specific combiners for fruit yield per plant, involved at 

least one parent with positively significant GCA effects and are therefore recommended for 

further breeding programs. These crosses will be considered for recombination breeding with 

single plant selection in the passing generations to capitalize the additive gene action for 

isolating superior transgressive segregate to develop a tomato variety with higher yield potential. 

This is in agreement with the work of Medagam et al. (2013). 

Heritability is of tremendous significance to plant breeders as its degree indicate the reliability 

with which a genotype can pass on heritable trait to an offspring. Relatively low narrow sense 

heritability estimates of the characters obtained in this study showed that non-additive gene 

action was more important than the additive gene action in the control of the characters 

investigated, similar to the findings reported by Mohamed et al. (2012). Zero narrow sense 

heritability estimates found for pericarp thickness revealed that neither genetic nor 

environmental factors have a pronounced effect on the expression of these traits. The high broad 

sense heritability estimates, when compared to narrow sense heritability estimates were generally 

higher for all the traits, indicating that non- additive gene action played a great role in the control 



 

 

of those characters. Low overall heritability estimates derived also indicate that environmental 

factors had a pronounced effect, relative to the genetic factors for most of the characters studied. 

The estimates of heritability were high for most of the traits, suggesting that selection based on 

phenotypic expression could be reliable for some traits as there is major role of genetic make-up 

in the expression of these traits. The heritability estimates obtained in the present investigation 

are in agreement with earlier reports by Haydar et al. (2007) and Mohamed et al. (2012) for plant 

height, fruit weight, number of secondary branches per plant and days to flowering in different 

genotypes of tomato. Moreover, Kumar (2010) obtained a similar result for days to flowering, 

total soluble solids, plant height, fruits per plant, average fruit weight, and yield per plant, while 

the result of Kumar et al., (2006); Saleem et al. (2013) for plant height, fruit yield per plant, and 

number of fruits per plant equally agrees with the present study for fruit weight; Singh et al. 

(2006); number of fruits per plant; Saeed et al. (2007); number of fruits per plant and number of 

flowers per plant. Mehta and Asati (2008) also found high heritability (HB) for plant height and 

total soluble solids; Singh (2009), Kumar et al. (2013) for plant height, number of fruits per 

plant, fruit weight, fruit yield per plant; Islam et al. (2012) for fruit weight, days to flowering and 

number of fruits per plant; Osekita and Ademiluyi (2014) also found high broad sense 

heritability for days to flowering. 

CONCLUSION 

The combining ability studies further confirms the presence of high genotypic variation among 

the investigated genotypes with the preponderance of both additive and non-additive gene 

actions for yield and quality parameters. This denotes that superior genotypes can be selected 

from the newly developed hybrids and included in future tomato breeding programs; the findings 

have also shown that population improvement methods like the diallel mating design have the 



 

 

potentials of producing new varieties with higher yield in tomato. Selected superior tomato 

hybrid genotypes may be released as varieties to growers for commercial cultivation.  
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Table 1:- Analysis of variance for combining analysis of vegetative traits in tomato 

Source df Plant Height 

(cm) 

Stem Width 

(mm) 

Number of 

Leaves per 

plant 

Number of 

secondary 

branches 

Cluster per 

plant 

Number of 

flower per 

cluster 

Days to  

flowering 

Genotype 14 11.49** 0.01** 1346.31** 16.99** 16.31** 0.85** 17.65** 

GCA 4 16.06** 0.003** 1720.51** 12.01** 11.99** 1.18** 17.02** 

SCA 10 9.66** 0.007** 1196.63** 18.98** 18.03** 0.72** 17.90** 

Error 28 2.65 0.002 556.98 0.71 1.44 0.36 4.29 

σGCA  0.64 0.00002 55.41 0.54 0.50 0.04 0.60 

Σsca  2.34 0.00167 213.22 6.09 5.53 1.12 4.53 

GCA:SCA  0.27 0.01 0.26 0.09 0.09 0.32 0.133 

*and** indicate significance at 5% and 1% level of probability, respectively. 

 

 

 

 



 

 

Table 2:- Analysis of variance for combining analysis of fruit and quality traits of tomato  

SoV df 

Number 

of fruit 

per plant 

Day to 

maturity 

Pericarp 

thickness 

Number 

of lobe 

Individual 

fruit 

weight 

Mesocarp 

weight 

Seed 

weight 

Number of 

seed per 

fruit 

Lycopene 
  Ascorbic 

acids 

Total 

soluble 

Yield per 

hectare 

Genotype 14 452** 31.66** 86.53* 3.74** 118.67** 37.89** 10.28** 1540.10** 1836.91** 4773.07** 3.83** 34403612** 

GCA 4 704.5** 30.80** 55.71* 8.45** 293.73** 115.47** 17.55** 1474.75** 3000.04** 1778.72** 3.02** 23496174** 

SCA 10 350.99** 32.01** 98.9** 1.86** 48.64** 6.86** 7.37** 1566.24** 1371.66** 5970.81** 4.16** 38766587** 

Error 28 27.76 0.63 86.74 0.05 0.04 0.002 0.37 28.1 0.22 0.1 0.02 13505512 

σGCA  32.33 1.43 0 0.40 13.99 4.50 0.82 66.89 142.85 84.69 0.14 475745.8 

σSCA  107.74 10.45 4.04 0.60 16.20 2.28 2.33 512.71 457.15 1990.23 1.38 8420359 

GCA:SCA   0.3 0.14 0 0.66 0.86 2.41 0.35 0.13 0.31 0.04 0.17 0.07 

*, ** Probability at 5% and 1% respectively. 



 

 

Table 3: GCA effects for vegetative traits of Tomato parents  

Parent Plant 

height 

Stem 

width 

Number 

of leaves 

per plant 

No of 

secondary 

branches 

Cluster 

per plant 

Number 

of flower 

per 

cluster 

Day to 

50% 
flowering 

FDT4 0.82* 0ns 10.64** 0.4** 0.08ns 0.25** -1.14ns 

FDT2 -0.62ns 0ns 8.92** -0.55ns -0.45ns -0.37ns -0.62ns 

UC-OP 1.07* 0.01* -7.79ns 0.02ns -0.64ns 0.15** 1.14** 

IB-LOCAL -0.44ns 0.01ns -7.46ns -0.89ns 1.27** 0.01ns 0.48* 

KEREWA -0.82ns -0.02ns -4.31ns 1.02** -0.26ns -0.04ns 0.14ns 

S.E 0.32 0.0096 4.6 0.16 0.23 0.12 0.4 

  

 

 

 

 

 

 



 

 

Table 4:  GCA effects for fruit and qualitative traits of Tomato Parents 
Parent Number 

of fruit 

per plant 

Day to 

maturity 

Pericarp 

thickness 

Number 

of lobe 

Individual 

fruit 

weight 

Mesocarp 

weight 

Seed 

weight 

Number 

of seed 

per fruit 

Lycopene Ascorbic 

acids 

Total 

soluble 

solids 

Yield per 

hectare 

FDT4 -2.33ns -0.70ns 1.80* -0.12ns -4.71ns -2.72ns -0.65ns -7.60ns -5.36ns -5.95ns 0.30** -94.03ns 

FDT2 -4.05ns -1.13ns -1.21ns -0.90ns -1.39ns -1.32ns -0.88ns -2.88ns 11.71** -0.70ns -0.54ns -494.95ns 

Uc-op 10.10** 1.01** -1.17ns -0.18ns 3.43** 3.38** 0.45* 6.59** -18.10ns -2.64ns 0.06* 246.54** 

Ib-local -0.52ns 1.58** 1.77* 0.72** 4.21** 1.12** 1.37ns 10.99** 7.99** -6.59ns -0.21ns 1603.39** 

Kerewa -3.19ns -0.75ns -1.19ns 0.48** -1.55ns -0.46ns -0.29ns -7.10ns 3.75** 15.89** 0.39** -1260.95ns 

S.E 1.03 0.16 1.82 0.04 0.04 0.0094 0.119 1.03 0.09 0.06 0.03 717.28 



 

 

Table 5: SCA effects for vegetative traits of tomato crosses 

CROSS Plant 

height 

Stem 

width 

Number 

of 

leaves 

per plant 

Number of 

secondary 

branches 

Cluster 

per plant 

Number 

of 

flower 

per 

cluster 

Day to 

50% 

flowering 

FDT4 X FDT2 2.67* -0.02ns 39.68** -0.38ns 0.46* -0.25* 1.32* 

FDT4 X UC-OP -1.95ns 0.03* 9.40* -0.95ns 3.65ns 0.37ns -0.44ns 

FDT4 X IB-Local 0.16ns 0.04* -1.89 1.67* 1.51ns 0.22ns -1.97ns 

FDT4 X Kerewa -1.90ns -0.06ns -5.94ns -0.38ns 0.41** -0.30** -0.44ns 

FDT2 X UC-OP 0.07ns -0.02ns -5.56ns -0.10ns 2.27* -0.35* 0.56ns 

FDT2 X IB-local -1.65ns -0.04ns -2.84ns 0.33* -1.54ns -0.54ns -0.30* 

FDT2 X Kerewa -0.76ns 0.01ns 22.25* 6.38** 0.94ns 0.75ns 4.94ns 

UC-OP X IB-Local 1.48* 0.026ns -24.37ns -1ns -0.87** 0.03** -1.11ns 

UC-OP X Kerewa 0.09ns 0.025* 2.35ns 0.76* -1.02ns 0.51ns -1.97* 

IB-Local X Kerewa -0.23ns 0.09** -0.65ns 0.33* 3.75ns -0.02ns 2.94ns 

S.E 1.64 0.05 23.79 0.85 1.21 0.6 2.09 



 

 

Table 6:- SCA effects for fruit and qualitative traits of Tomato Crosses 

CROSS Number of  

fruit per  

plant 

Day to  

maturity 

Pericarp  

thickness 

Number  

of  

lobe 

Individual 

 fruit  

weight 

Mesocarp  

weight 

Seed  

weight 

Number of  

Seed 

 Per 

 fruit 

Lycopene Ascorbic  

acids 

Total  

Soluble 

 solids 

Yield per 

hectare 

FDT4 x FDT2 2.71* -0.54ns -1.99ns 0.75** 1.49** 1.14** -0.49ns -19.25ns -2.65ns -42.89ns 0.95** 757.14ns 

FDT4  x Uc-op 0.43ns -1.35ns -1.95ns -0.30ns -3.30ns 0.30ns -1.09* 50.38** 11.28** 13.04** -1.28ns -166.34ns 

FDT4 x Ib-local -10.76ns -2.92ns 1.14ns 0.48* 0.32** -1.96** 0.42* -1.64ns 12.13** -33.23ns 1.97** 538.57ns 

FDT4 x Kerewa 15.86** 0.75* 15.84* -0.04ns -0.97ns 0.17** -1.03ns -28.83ns 26.72** 28.76** 0.56** 5052** 

FDT2 x Uc-op 1.57* -1.83ns -1.98ns -0.43ns -3.82ns -1.01ns -0.27ns 17.05** 2.37** 35.50** 0.95** -1975.89ns 

FDT2 x Ib-local -11.57ns 7.70** -1.96ns -0.81** -1.85ns 0.16** -1.35ns -14.82ns 11.48** -35.87ns -1.62ns 4983.83** 

FDT2 x Kerewa 0.19ns -0.25ns -1.88ns 0.14* 0.85** 0.56** -0.02* 14.70** 2.07** -71.74ns -0.49ns 884.74ns 

Uc-op x Ib-local 5.57** -1.83ns 0.92ns 0.82** -1.53ns -1.16ns -0.37* -9.42ns -32.00** 25.01** -0.63ns 2784.06** 

Uc-op X Kerewa -7.90ns -1.30ns 0.91ns 1.10** 6.71** 2.96** 2.87* 3.24* -26.15ns -42.40ns 0.20** 913.77ns 

Ib-local X Kerewa 1.38ns -0.21ns -1.89ns -0.61ns -6.05ns -1.90ns -2.02** 0.47ns -4.04ns 10.64** 0.04ns 2234.91** 

S.E 5.31 0.80 9.39 0.22 0.20 0.05 0.61 5.34 0.47ns 0.32 0.15 3704.04 

NFRPPLT =, DTM =, PERITHICK =, NOL=, INDFW =, MESOWT =, SEEDWT =, NSPF =, LYCOP =, ASCOA =, TSS =, Y/H =. 

 

 

 

 



 

 

Table 7:- Heritability estimates for vegetative traits of Tomato  

Parameters h
2
n H b 

Plant height 0.20 

0.01 

0.13 

0.58 

Stem weight 

 

0.41 

No. of leaves per plants 

  

0.37 

No. of secondary branches 0.14 0.91 

No. of cluster per plant 0.13 0.82 

No. of flower per cluster 0.14 0.36 

Day to 50% flowering 0.12 0.57 

h
2
n = narrow sense heritability, H b = broad sense heritability  

 
 

 

 

 

 

 

 



 

 

Table 8: Heritability estimates for fruit and qualitative traits of Tomato   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

h
2
n = narrow sense heritability, H b = broad sense heritability 

Parameter h
2

n H b 

No of fruit per plant 0.32 0.86 

Day to maturity 0.21 0.95 

Pericarp thickness 

 

0.00 0.04 

No of lobes 0.55 0.96 

Individual fruit weight 0.63 0.99 

Mesocarp weight 0.83 0.99 

Seed weight 0.38 0.91 

No of cluster per plant 0.20 0.96 

Lycopene 0.38 0.99 

Ascorbic acids 0.08 0.99 

Total soluble solids 0.17 0.99 

Fruit weight 0.04 0.41 


