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Abstract 

The experiment on 30 genotypes including three check varieties (Determinate Punjab Chhuhara, 

Indeterminate Pusa Ruby and Indeterminate NDT-8) of tomato (Solanum Lycopersicon Mill.) was 

conducted to work out the genetic variability, heritability and genetic advance effects of their various 

attributes on yield per plant. Analysis of variance showed that the mean squares due to genotypes were 

significant for all the twelve characters. The minimum fruit yield per plant was harvested in (NDT-515) 

1.63kg to while maximum one was recorded in (NDT-517) 2.1 kg, none of the genotype was found 

significantly for higher fruit yield per plant than the best check NDT-8 (2.04kg) in determinate group. In 

indeterminate group was found significant the best check Pusa Ruby (2.04kg). Highest phenotypic 

coefficient of variation was observed highest in case of locules per plant followed by average pericarp 

thickness, plant height, primary branches per plant, diameter of fruit and TSS (Total Soluble Solids). The 

heritability in broad sense ranged from 20.08 (Diameter of fruit) to 97.20% for plant height. However, 

the heritability was higher for diameter of fruit followed by primary branches per plant, pericarp 

thickness, number of locules, fruit length &TSS. Heritability and genetic advance indicate that the 

additive nature of gene action and reliability of those characters for selection and emerged as ideal traits 

for improvement through selection.  

 

Keywords: Tomato (SolanumLycopersicon Mill.), genetic variability, heritability, genetic advance and 

fruit yield 

 

1. Introduction 

Tomato (Solanum Lycopersicon Mill.), a member of the family Solanaceae is a herbaceous, 

annual to perennial and sexually propagated crop with bisexual flowers, having diploid 

chromosome number 2n=2x=24. Growth habit range from strongly determinate (bushy type) 

to indeterminate types fruits bearing of different shape and size. It is one of the most widely 

cultivated vegetable crops all over the world.  

Tomato is known as protective food because of its special nutritive value and wide spread 

production. Tomato is one of most important vegetable crops cultivated for its fleshy fruits and 

considered as important commercial and dietary vegetable crop. Tomato is protective 

supplementary food. As it is short duration crop and gives high yield, it is important from 

economic point of view and hence area under its cultivation is increasing day by day. 

Vegetables in India are considered to become an important component in the diet of Indian 

people, as majority of them are vegetarian. Countries across the world use tomatoes as a key 

ingredient in their dishes.  

In India, Andhra Pradesh is the highest producer of tomatoes with a yearly production of 

5962.21 tons. It contributed around 35% of total tomato production in India. However, the 

total demand for tomatoes in Andhra Pradesh is only 7% of India’s demand. This shows that 

80% of the produce in Andhra Pradesh has to be either exported to other states or it should be 

processed and sold as finished goods all over India. Concentrated hubs of tomato production in 

Andhra Pradesh are Madanapalle, Kurnool, and Adilabad. Karnataka is the second largest 

producer of tomatoes in India. Major tomato producing regions of Karnataka are Kolar, 

Chintamani, and rural Bangalore. As the two neighbouring states Karnataka and Andhra 

Pradesh happen to be major producers, there is a conflict interest between farmers and 

Government. Maharashtra is also one of the major producers of tomatoes in India. In 

Maharashtra Nashik, Sangamner are the major tomato producing regions. Tomatoes from 

Nasik are supplied to Orissa, Gujarat, and even to the northern states of Punjab if required.  

Tomato is an herbaceous sprawling plant growing to 1-3 m in height with weak woody stem. 

The flowers are yellow in colour and the fruits of cultivated varieties vary in size from cherry  
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tomatoes, about 1–2 cm in size to tomatoes, about 10 cm or 

more in diameter. Most cultivars produce red fruits when ripe. 

Tomato is a native to Peruvian and Mexican region. Though 

there are no definite records of when and how it came to 

India, the Portuguese perhaps introduced it to India. The 

above said problem may be contained through development of 

high yielding varieties to different agro-climatic regions. The 

result oriented successful breeding programme depends upon 

the extent of genetic variability in the original population 

(biodiversity) available to a gene manipulator/breeder and 

information about the genetic basis of desirable traits 

governing yield, quality, biotic and abiotic stresses in the 

tomato crop, and particularly in population under study. 

Adapting the potentiality of this crop, there is a need for 

improvement and to develop varieties suited to specific agro-

ecological conditions and also for specific end use. A 

thorough knowledge regarding the amount of genetic 

variability existing for various characters is essential for 

initiating the crop improvement programme. With limited 

variability much cannot be achieved and the breeder will have 

to enrich the germplasm or resort to create greater variability 

through hybridization, mutation and polyploidy. The 

phenotypic expression of the plant is mainly controlled by the 

genetic makeup and the environment, in which it is growing. 

Further, the genetic variance of any quantitative trait is 

composed of additive variance (heritable) and non-additive 

variance and include dominance and epitasis (non-allelic 

interaction). Therefore, it becomes necessary to partition the 

observed phenotypic variability into its heritable and non-

heritable components with suitable parameters such as 

phenotypic and genotypic coefficient of variation, heritability 

and genetic advance. Further, genetic advance can be used to 

predict the efficiency of selection. It is a known fact that more 

the variability is greater the chance of desirable selection. 

However, it is only the genetic variation which is heritable 

and hence important. Therefore, it is pertinent to partition the 

variability into phenotypic, genotypic and environmental 

components. The extent of genetic variability and the progress 

of selection are governed by the magnitude, nature and 

interaction of genotypic and non-genotypic variation of 

different attributes. Moreover, genetic diversity present in the 

genotypes play important role in characterizing the genotypes 

which can be utilized in selection parents for hybridization 

programme. Yield is a complex character controlled by a 

large number of contributing characters and their interactions. 

 

Materials and Methods 

The study was designed to work out the status of genetic 

variability, heritability and genetic advance effects of their 

various attributes on yield per plant among 30 tomato 

(Solanum Lycopersicon Mill.) genotypes at field experiment 

under present investigation was conducted during Rabi 2014-

15 at the Main Experiment Station, Vegetable Science, N. D. 

University of Agriculture and Technology, Narendra Nagar 

(Kumarganj), Faizabad (U.P.) India. The experimental 

materials of studies comprised of 30 tomato (Solanum 

Lycopersicon Mill.) genotypes including three check varieties 

viz. Determinate Punjab Chhuhara, Indeterminate Pusa Ruby, 

and Indeterminate NDT-8). The experiment was laid out in 

Randomized Complete Block Design, with distance of 60 cm 

row to row and 50 cm plant to plant. Observation were 

recorded on days to 50 per cent flowering, plant height(cm), 

number of primary branches per plant, number of fruits per 

plant, average fruit weight (g), diameter of fruit (cm), 

marketable fruits per plant, pericarp thickness (mm), number 

of locules per fruit, total soluble solids (TSS), fruit length 

(cm) and fruit yield per plant (g). The analysis of variance for 

the design of experiment was carried out according to the 

produce outline by Panse and Sukhatme (1967). The 

significance of differences among treatment means was tested 

by ‘F’ test. The phenotypic and genotypic coefficients of 

variability were calculated according to Burton and de Vane 

(1953) [1]. Heritability (h2) in broad sense was calculated by 

using the formula suggested by Hanson et al. (1956) [4]. 

Expected genetic advance was estimated by the method 

proposed by Johnson et al. (1955) [2].  

 

Results and Discussions 

The data recorded on twelve quantitative characters were 

subjected to analysis of variance to test the significance of 

differences among the genotypes. Analysis of variance 

presented in Table 1, showed that the mean squares due to 

genotypes were significant for all the twelve characters. 

Mean performance of genotypes in two groups (determinate 

and indeterminate) in respect of twelve characters have been 

presented in Table 2. Days to 50 per cent flowering ranged 

from 58.33 (NDT-539) to 67.66 (NDT-519). None of the 

genotype was found significant than the best check Punjab 

Chhuhara (64.33) in case of determinate type while, NDT-514 

(64.66) and NDT-518 (65.66) were found significantly better 

than the best check Pusa Ruby (61.66) in case of 

indeterminate type for days to 50 per cent flowering. The 

plant height ranged from 60.66 (NDT-525) to 123.60 cm 

(Pusa Ruby), none of the genotype was found significant over 

the best check Punjab Chhuhara (77.80 cm) in determinate 

group, while in case of indeterminate type none of the 

genotype was found significant for this trait than the best 

check Pusa Ruby (123.60 cm). Number of primary branches 

per plant ranged from 1.86 (NDT-522) to 4.60 (NDT-8). None 

of the genotype was found significant over the best check 

Punjab Chhuhara (3.46) in determinate group, while none of 

the genotype was significant for number of primary branches 

per plant against best check Pusa Ruby (3.73) in case of 

indeterminate group. The number of fruits per plant ranged 

from 34.97 (NDT-531) to 48.67 (NDT-516), none of the 

genotypes was found significant for this trait than the best 

check Punjab Chhuhara (45.30) in determinant group and in 

case of indeterminate group none of the genotype was found 

significantly better than best check Pusa Ruby (42.12). The 

average fruit weight ranged from 40.33 (NDT-515) to 48.66g 

(NDT-519), none of the genotypes were found significant 

than best check Punjab Chhuhara (44.33g) in the case of 

determinate group and in this group one genotypes for NDT-

519 (48.66g) was found statistically at par with the best check 

Punjab Chhuhara (44.33g), while none of the genotype were 

found significant than best check Pusa Ruby (47.66g) in the 

case of indeterminate group. In this none of the genotype was 

found at statistically at par with the best check Pusa Ruby 

(47.66g). The diameter of fruit ranged from 10.86cm (Punjab 

Chhuhara) to 17.86cm (NDT-534). Two genotypes for NDT-

533 (17.70cm) and NDT-530 (17.80cm) were found 

significant for the diameter of fruit diameter than the NDT-8 

(15.76cm) in determinate group, while in indeterminate three 

genotypes for NDT-531 (16.20cm), NDT-528 (17.50cm) and 

NDT-534 (17.86cm) were found significant for diameter of 

fruit than the best check Pusa Ruby (15.26cm). Number of 

marketable fruits ranged from 1.40 (NDT-515) to 1.83 (NDT-

521), none of the genotype was found significant over best 

check variety Punjab Chhuhara (1.71) for this trait in 

determinate group, while none of the genotype was found 
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significant for this trait over the best check variety Pusa Ruby 

(1.72) in indeterminate group. The pericarp thickness ranged 

from 0.32 (NDT-525) to 0.63mm (NDT-539), five genotypes 

namely NDT-540 (0.50mm), NDT-529 (0.52mm), NDT-537 

(0.53mm), NDT-8 (0.53mm) and NDT-538 (0.58mm) were 

found significant than the best check Punjab Chhuhara 

(0.42mm) in determinate group, while one genotype namely, 

NDT-539 (0.63mm) was found significant than the best check 

Pusa Ruby (0.47mm) in case of indeterminate group. The 

lowest number of locules per fruit was found 2.13 (Punjab 

Chhuhara), while the highest number of locules were found 

5.46 (NDT-530). Nine genotypes for NDT-520 (4.40), NDT-

525 (3.46), NDT-526 (3.53) NDT-527 (3.80), NDT-536 

(3.93), NDT-533 (5.06), NDT-535 (3.93), NDT-8 (4.20) and 

NDT-530 (5.46) were found significant over the best check 

Punjab Chhuhara (2.13) in case of determinate group, while in 

indeterminate group none of the genotype was found 

significant for number of locules per fruit than the best check 

Pusa Ruby (3.80). Total soluble solids ranged from 4.86 

(NDT-521) to 7.26 (NDT-514), six genotypes for NDT-522 

(6.10), NDT-525 (6.56), NDT-527 (6.29), NDT-529 (6.22), 

NDT-530 (6.58), and NDT-536 (6.64) were found significant 

than the best check NDT-8 (5.22) in case of determinate 

group, while in indeterminate group one genotype namely 

NDT-514 (7.26) was found significant than best check Pusa 

Ruby (6.33). The fruit length ranged from 6.20 (NDT-532) to 

8.66cm (NDT-530), six genotypes namely, NDT-520 

(7.48cm), NDT-527 (6.92cm), NDT-530 (8.66cm), NDT-533 

(7.30cm), NDT-537 (6.96cm) and NDT-8 (7.00cm) were 

found significant over the best check Punjab Chhuhara 

(6.36cm) in determinate group, while two genotypes namely, 

NDT-528 (7.56cm) and NDT-531 (7.82cm) were significant 

over best check Pusa Ruby (7.03) in case of indeterminate 

group. The minimum fruit yield per plant was harvested in 

(NDT-515) 1.63kg to while maximum one was recorded in 

(NDT-517) 2.1 kg, none of the genotype was found 

significantly for higher fruit yield per plant than the best 

check NDT-8 (2.04kg) in determinate group. In indeterminate 

group was found significant the best check Pusa Ruby 

(2.04kg).  

The estimation of genotypic and phenotypic coefficient of 

variation for twelve characters of tomato germplasm has been 

presented in Table 3. The estimate of phenotypic coefficient 

of variation (PCV) was higher than genotypic coefficient of 

variation (GCV) for all the characters. Highest phenotypic 

coefficient of variation was observed highest in case of 

locules per plant followed by average pericarp thickness, 

plant height, primary branches per plant, diameter of fruit and 

TSS (Total Soluble Solids). Moderate variations were 

recorded for fruit yield per plant, fruit per plant, marketable 

fruit yield per plant and fruit length. While low magnitude of 

coefficient of variability was exhibited by days to 50 per cent 

flowering and average fruit weight. While, high estimate of 

genotypic coefficient of variation were observed in case of 

fruit number of locules per plant followed by plant height, 

pericarp thickness, number of primary branches per plant, 

diameter of fruit, TSS, fruit length and number of fruits per 

plant. Moderate variations were recorded for number of 

marketable fruit, fruit yield per plant, and days to 50 per cent 

flowering while low magnitude of coefficient of variability 

was exhibited by average fruit weight.  

The genetic variability is the raw material in the plant 

breeding industry on which selection act to evolve superior 

genotypes. Thus, higher the amount of variation presents for a 

character in the breeding materials, greater the scope for its 

improvement through selection. The genotypic and 

phenotypic coefficient of variation was computed to assess 

the exiting variability in germplasm. High magnitude of 

phenotypic as well as genotypic coefficient of variation were 

observed in case of number of locules per plant followed by 

pericarp thickness, plant height, primary branches per plant, 

diameter of fruit, total soluble solids, fruit yield per plant and 

number of fruits per plant. This indicates possibility of 

obtaining higher selection response in respect of these eight 

traits. The high estimates of PCV and GCV for these 

characters were also reported by Dar and Sharma (2011) [3] 

and Rani and Anitha (2011) [9]. Moderate variations were 

noted in case of marketable fruit yield per plant, fruit length, 

average fruit weight, while low GCV and PCV were observed 

for days to 50 per cent flowering. Moderate and low 

variability were also reported by Sahanur et al. (2012) [11]. 

Estimation of heritability and genetic advance for different 

characters are presented in Table 3. The heritability in broad 

sense ranged from 20.08 (Diameter of fruit) to 97.20% for 

plant height. However, the heritability was higher for 

diameter of fruit followed by primary branches per plant, 

pericarp thickness, number of locules, fruit length &TSS. 

Whereas heritability was moderate for days to 50 per cent 

flowering, fruits per plant & marketable fruit yield. While, 

lowest for fruit yield per plant. The genetic advance in per 

cent of mean varied from 2.55 (average fruit weight) to 42.88 

per cent (plant height). It is to be noted that these traits also 

showed high estimates of broad sense heritability. High 

heritability coupled with high genetic advance were estimated 

for plant height. High heritability with moderate to low 

genetic advance were recorded for fruit length and diameter 

of fruit.  

Heritability estimates the informative parameter to breeder for 

selecting the genotypes for further user. Higher magnitude of 

heritability suggests the major role of genotypic factors in the 

expression of the characters. The highest estimates of 

heritability was observed in case of plant height, highest 

genetic advance showed’ in plant height and the genetic 

advance per cent of mean showed’ in average plant height. 

The high estimates of heritability, genetic advance and 

genetic advance per cent of mean for these characters were 

also reported earlier Maurya et al. 2011, [5] Tasisa et al. 2011 
[12] and Reddy et al 2013 [10]. 

Thus, the degree of success in selection depends upon the 

magnitude of the heritability value. The progress in the 

selection is also directly proportional to the amount of genetic 

advance. Perusal of data on heritability and genetic advance 

revealed that high heritability coupled with high genetic 

advance (>15%) was recorded for plant height. Thus, this 

traits which exhibited high heritability in broad sense and 

high expected genetic advance as per cent of mean may be 

considered to be largely governed by additive gene action and 

therefore, could be effectively improved through selection. 

High heritability along with high genetic advance have also 

been reported for most of the yield and yield attributing traits 

by Prema et al. (2011) [8] and Patel et al.(2013) [7]. 
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Table 1: Analysis of variance (mean squares) for twelve quantitative characters in tomato 

 

S.No. 
Characters 

Source of variation 

Replication Treatment Error 

Degree of freedom 2 29 58 

1. Days to 50% flowering 7.07 11.78** 2.67 

2. Plant height (cm) 2.09 958.93** 9.12 

3. Primary branches per plant 0.00 0.88** 0.07 

4. Number of fruits per plant 6.50 28.23** 6.47 

5. Average fruit weight (g) 8.03 10.92** 6.22 

6. Diameter of fruit (cm) 0.32 10.46** 0.27 

7. Number of marketable fruits per plant 0.01 0.03** 0.01 

8. Pericarp thickness (mm) 0.00 0.02** 0.00 

9. Number of locules per fruit 0.08 2.08** 0.20 

10. Total soluble solids (TSS) 0.43 1.09** 0.19 

11. Fruit length (cm) 0.01 0.86** 0.08 

12 Fruit yield per plant (g) 0.00 0.04** 0.02 

*,** Significant at 5% and 1% probability level, respectively 

 

Table 2: Mean performance of thirty genotypes for twelve characters in tomato 
 

S. 

No. 
Characters 

Days to 

50% 

flowering 

 

Plant 

height 

(cm) 

 

Primary 

branches 

/plant 

 

No. of 

fruits 

/plant 

Average 

fruit 

weight (g) 

Diameter 

of fruit 

(cm) 

No. of 

marketable 

fruits /plant 

Pericarp 

thickness 

mm) 

 

No. of 

locules 

/fruit 

Total 

soluble 

solids 

(TSS) 

Fruit 

length 

(cm) 

 

Fruit 

yield 

/plant 

(kg) 

1. NDT-514 64.66 108.20 3.66 41.27 45.00 14.63 1.43 0.39 4.20 7.26 6.52 1.68 

2. NDT-515 63.66 91.13 2.86 40.54 40.33 13.93 1.40 0.33 3.73 6.13 6.58 1.63 

3. NDT-516 62.00 113.20 3.23 48.67 42.00 12.33 1.76 0.38 2.80 5.80 6.38 2.02 

4. NDT-517 62.00 108.33 3.60 44.65 46.66 12.83 1.78 0.34 2.86 5.14 6.43 2.10 

5. NDT-518 65.66 97.86 2.60 43.49 44.66 12.86 1.79 0.36 3.73 6.04 6.48 2.02 

6. NDT-519 67.66 76.13 3.26 36.86 48.66 12.00 1.54 0.32 2.93 5.11 6.60 1.79 

7. NDT-520 64.00 84.86 3.20 44.46 44.00 14.33 1.63 0.39 4.40 4.95 7.48 1.96 

8. NDT-521 62.33 74.73 2.80 43.63 46.33 15.36 1.83 0.36 3.60 4.86 7.36 2.05 

9. NDT-522 62.33 73.13 1.86 38.77 44.66 12.53 1.48 0.32 2.66 6.10 6.38 1.72 

10. NDT-523 63.33 108.93 3.13 40.57 45.00 13.40 1.61 0.36 3.53 6.58 6.46 1.84 

11. NDT-524 62.33 121.26 3.73 39.22 44.66 13.56 1.53 0.35 3.33 5.21 6.46 1.75 

12. NDT-525 61.33 60.66 3.53 36.51 48.00 13.56 1.50 0.32 3.46 6.56 6.58 1.77 

13. NDT-526 59.66 72.53 2.66 41.35 43.66 14.90 1.56 0.34 3.53 5.91 6.53 1.81 

14. NDT-527 59.66 78.60 3.06 39.43 46.66 15.53 1.61 0.44 3.80 6.29 6.92 1.84 

15. NDT-528 61.66 103.30 3.80 39.08 46.33 17.50 1.57 0.43 4.60 6.42 7.56 1.82 

16. NDT-529 63.33 65.06 2.40 40.18 46.66 12.83 1.61 0.52 2.40 6.22 6.73 1.89 

17. NDT-530 61.33 73.46 2.73 40.38 46.00 17.80 1.63 0.37 5.46 6.58 8.66 1.87 

18. NDT-531 64.00 82.86 3.20 34.97 48.66 16.20 1.50 0.38 3.80 6.46 7.82 1.74 

19. NDT-532 60.66 67.20 2.36 42.13 43.66 13.00 1.72 0.40 2.86 5.33 6.20 1.97 

20. NDT-533 62.00 68.73 3.60 38.64 47.00 17.70 1.59 0.35 5.06 5.85 7.30 1.84 

21. NDT-534 61.66 86.93 3.73 40.24 44.66 17.86 1.61 0.36 4.13 5.82 7.23 1.81 

22. NDT-535 59.33 74.73 3.60 40.99 44.00 13.16 1.61 0.38 3.93 5.64 6.54 1.81 

23. NDT-536 62.00 67.06 2.83 39.30 44.33 13.73 1.52 0.39 3.93 6.64 6.72 1.77 

24. NDT-537 63.66 70.93 3.13 37.45 46.00 14.20 1.54 0.53 2.20 5.55 6.96 1.79 

25. NDT-538 61.33 66.66 3.06 38.08 46.00 12.70 1.52 0.58 2.60 5.56 6.40 1.76 

26. NDT-539 58.33 81.60 3.40 42.71 42.33 12.86 1.63 0.63 2.53 6.32 6.90 1.85 

27. NDT-540 62.00 74.80 3.33 40.74 44.66 12.13 1.61 0.50 2.60 5.12 6.60 1.86 

28. 
Punjab 

Chhuhara © 
64.33 77.80 3.46 45.30 44.33 10.86 1.71 0.42 2.13 5.54 6.36 1.95 

29. 
Pusa Ruby 

© 
61.66 123.60 3.73 42.12 47.66 15.26 1.72 0.47 3.80 6.33 7.03 2.04 

30. NDT-8 © 59.66 73.60 4.60 46.65 44.33 15.76 1.76 0.55 4.20 5.22 7.00 2.04 

 Mean 62.25 84.26 3.20 40.94 45.23 14.18 1.61 0.41 3.49 5.88 6.84 1.86 

 C.V. 2.62 3.58 8.46 6.21 5.51 3.71 6.81 10.18 12.81 7.54 4.22 7.83 

 S.E. 0.94 1.74 0.15 1.46 1.44 0.30 0.06 0.02 0.25 0.25 0.16 0.08 

 C.D. 5% 2.67 4.93 0.44 4.15 4.07 0.86 0.17 0.06 0.73 0.72 0.47 0.23 

 
Range 

Lowest 
58.33 60.66 1.86 34.97 40.33 10.86 1.40 0.32 2.13 4.86 6.20 1.63 

 
Range 

Highest 
67.66 123.60 4.60 48.67 48.66 17.86 1.83 0.63 5.46 7.26 8.66 2.10 
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Table 3: Estimates of range, grand mean, phenotypic (PCV), genotypic (GCV), heritability in broad sense, genetic advance (Ga) and (Ga) (in 

per cent of mean) for characters in tomato germplasm 
 

S. 

No. 

Genetic parameters 

 

Characters 

Range 
Grand 

mean 

PCV 

(%) 

GCV 

(%) 

Heritability in broad 

sense (%) 

Genetic 

advance 

Genetic advance in per 

cent of mean Lowest Highest 

1. 
Days to 50 per cent 

flowering 
58.33 67.66 62.25 3.83 2.79 53.16 2.61 4.20 

2. Plant height (cm) 60.66 123.60 84.26 21.41 21.11 97.20 36.13 42.88 

3. Primary branches per plant 1.86 4.60 3.20 18.27 16.19 78.54 0.94 29.56 

4. Number of fruits per plant 34.97 48.67 40.94 9.04 6.57 52.83 4.03 9.84 

5. Average fruit weight (g) 40.33 48.66 45.23 6.17 2.76 20.08 1.15 2.55 

6. Diameter of fruit (cm) 10.86 17.86 14.18 13.51 12.99 92.45 3.65 25.74 

7. 
Number of marketable fruits 

per plant 
1.40 1.83 1.61 8.80 5.57 40.09 0.11 7.27 

8. Pericarp thickness (mm) 0.32 0.63 0.41 21.77 19.25 78.14 0.14 35.05 

9. Number of locules per fruit 2.13 5.46 3.49 26.04 22.66 75.78 1.42 40.65 

10. Total soluble solids (TSS) 4.86 7.26 5.88 11.97 9.29 60.31 0.87 14.87 

11. Fruit length (cm) 6.20 8.66 6.84 8.56 7.44 75.60 0.91 13.34 

12. Fruit yield per plant (kg) 1.63 2.10 1.86 9.10 4.64 25.97 0.09 4.87 
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