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1. INTRODUCTION

Tomato (Solanum lycopersicum L.) belonging to the family Solanaceaewith the
chromosome number of 2n = 24. Tomato was once considered poisonous and inedible. It has
now become one of the most popular and extensively consumed vegetable. It ranks second
only after potato in production. Peru Ecuador region is considered to be the center of origin.
Tomato is presumed to have been brought to India during the second half of the 16t century
through far eastern countries. In nineteenth century plant explorers in India noted the tomato
plant to be very common, highly variable and growing as a cultivated crop as well as an
escape. These materials formed the base of the first indigenous selections released as
improved cultivars in the middle of the 20" century. From 1950 onwards major boost to
tomato cultivation was provided by the introduction of high-yielding exotic cultivars like Sioux,
Roma and Marglobe in the country. Over the years, indigenous high-yielding cultivars have
been bred from the old local cultivars, early introductions and more significantly, the newly
introduced cultivars and breeding lines. Majority of these new and popular cultivars have
come from three breeding centers namely Indian Agricultural Research Institute, New Delhi
(Pusa cultivars), Punjab Agricultural University, Ludhiana (Punjabcultivars) in north India and
Indian Institute of Horticultural Research, Bengaluru (Arka cultivars) in south India. It stands

unique among vegetables because of its high nutritive valuesand myriad uses.

Tomatoes are being used as raw vegetable in sandwiches, salads and as processed
products like paste, puree, soup, sauce, juice, ketchup, whole canned fruit and drinks (Bose
et al., 2002). The fruits are mainly consumed either as raw or in the preparation of sambar,
chutni, pickles etc in our country. In many countries, it is considered as “poor man’s orange”
because of its attractive appearance and nutritive value (Singh et al., 2004). It is considered
as an important source of vitamin A, C and minerals (Hari, 1997). Apart from these, lycopene
is valued for its anti-cancer property (Bose et al.,, 2002). It acts as an antioxidant and
scavenger of free radicals, which is often associated with anticarcinogenesis. Thus, lycopene
has got great beneficial effects on human health. It may also interfere with oxidative damage
to DNA and lipoproteins and inhibits the oxidation of LDL (Low Density Lipoprotein)

cholesterol.

Tomato is being grown worldwide with China, Turkey, Italy, Egypt, India, Spain,
Brazil, Iran and Mexico as leading countries. In India the crop was grown in an area of 8.79
lakh hectares and production was 18.22 lakh tonnes with a productivity of 20.7 tonnes per
hectare (Anonymous, 2013). In Karnataka, the crop is grown in an area of 57.80 thousand
hectares with the production of 1916.6 thousand tonnes with a productivity of 33.2 tonnes per

hectare (Anonymous, 2013).

Tomato is an annual and short lived perennial herbaceous plant. It is a typical day

neutral plant and self pollinated crop, but certain percentage of cross pollination may also



occurs. It is a warm season crop reasonably resistant to heat, drought and grows under wide
range of soil and climatic conditions. So far efforts of many vegetable breeders from both
public and private sector have resulted in spectacular improvement in yield and quality
characters. As a result of these efforts, hundreds of new cultivars have been developed since
50 years to meet the diverse needs and varied situations and climates under which tomato is

grown.

Though tomato, is a self pollinated crop, has a tremendous potential for heterosis
breeding, the commercial exploitation of hybrid vigour in tomato has received greater
importance, there are several advantages of hybrids over pureline varieties with response to
marketable fruit yield and its component traits as well as resistance to biotic and abiotic
stresses. Therefore a large number of commercial hybrids has been developed in the country
in this crop, with increasing popularity of F1 hybrids in tomato. It is imperative to obtain such

hybrids which have excellent qualities and yield coupled with resistance to diseases.

Identification of high yielding, stable varieties and the development of F1 hybrids will
help the farmers to adopt variety/hybrid for successful commercial cultivation of tomatoes.
Considering the spectrum of aforesaid requirement in tomato, the present investigations were
taken up with the following objectives.

1. To assess the magnitude and direction of heterosis for growth, earliness, yield and
quality parameters in tomato.

2. To study the combining ability of parents for growth, earliness, yield and quality

parameters in tomato.

3. To study the association among for growth, earliness, yield and quality parameters in
tomato.



2. REVIEW OF LITERATURE

Tomato (Solanum lycopersicum L.) is one of the most important solanaceous
vegetables grown worldwide under open and protected conditions. Now a day, it has become
an important commercial vegetable crop so for as the area, production, industrial values and
its contributed to the knowledge and understanding of various areas of crop production and

voluminous literature has been generated.

The main aim of any breeding programme is the improvement of both qualitative and
guantitative characters of the crop. The information on genetics of various quantitative traits
particularly of those that contribute to yield, disease resistance and quality would be most
useful in planning the breeding programmes so as to make effective selections. The purpose
of this selection is to give a comprehensive up-to-date treatment to the various aspects of

genetic improvement.
2.1 Heterosis

Heterosis is the superiority of the Fi hybrid over its parent’s value. Shull (1914)
coined the classical term heterosis meaning extra vigour on crossing two inbreds. The
phenomenon of heterosis in plants is well known today and breeders exploit it for higher yield
in crop plants. This relationship is evidenced in the basic formula for heterosis (Falconer,
1981).

Heterosis in F1= ) dy?
Where,
d = Magnitude of dominance
y = Difference between the parental population for allelic frequencies at the locus.

The term heterobeltiosis coined by Fonesca and Patterson (1968) refers to the
increased or decreased vigour of Fiover its better parent. Hybrids offer opportunities for
improvement in earliness, uniformity, productivity, quality, wider adaptability and for rapid
development of dominant genes for resistance to disease and pests (Riggs, 1988). In
vegetable plants, heterosis breeding has been found useful in the improvement of yield
potential of self as well as cross-pollinated crops. Literature on heterosis for yield and yield

attributes in tomato crop is presented in tabular form (Table 1).



Though tomato is a self pollinated crop where degree of heterosis was theoretically
observed that, it has been attributed to the fact that tomato was basically a highly out crossing
genus which was later evolved into a self pollinated one (Rick, 1965). Based on reports of

various scientists, the heterosis of some traits is presented in table 1.
2.2 Combining ability

The concept of combing ability was developed by Sprague and Tatum (1942).
According to them the general combining ability (gca) is the comparative ability of the line to
combine with other lines. Specific combing ability (sca) was defined as the deviation in the
performance of the specific cross from the performance expected on the basis of general
combing ability effects of the parents involved in the cross. The expression of heterosis is
highly associated with specific combining ability (sca) of the crosses. The line x tester
analysis design developed by Kempthrone (1957) is a powerful and commonly used tool for
estimation of general and specific combining abilities of parents and hybrids, respectively.
The genetic potential of parents is expressed in terms of combining ability. Among the parents
involved in a large number of crosses, only few exhibits, superiority and such parents

producing good hybrids are considered as good general combiners.

The general combining ability is the measure of additive genetic factor where as
specific combining ability is due to non additive genetic factors like dominance, over
dominance and epistasis. For the any successful breeding programme, knowledge on these
aspects is most important. Review of literature on combining ability and gene action in tomato

is presented in tabular form (Table 2).



Table 1. Review of literature on heterosis for various traits in tomato

Range of per cent heterosis over

’\Skl).. Characters ':,?/ub(;ilgj Heterobeltiosis (%) Heterosis 0\(/(;)r)best parent Standartzl(yoH)eterosis References
1 |Plant height 15 - 53.73t0 36.33 - Bhutani et al. (1973)
28 - 1.90to 41.10 - Singh et al. (1976)
20 2.86t0 83.19 0.42 to 45.37 - Mishra and Khanna (1977)
30 - 12.10 to 26.40 - Singh et al. (1978)
16 - - -23.29 10 2.23 Peter and Rai (1978)
21 Upto 50.16 Upto 26.34 - Sidhu et al. (1981)
44 Upto 82.00 - - Govindarasu et al. (1982)
5 6.5t0 16.56 451t012.80 - Ramamohan (1988)
45 Kanthaswamy and
-2.775 t0 8.87 5.27 t0 5.63 - Balakrishnany(l989)
28 - - -22.27 t0 23.92 Dundi (1991)
36 - 7.40 to 40.10 - Dod and Kale (1992)
16 37.5t05.1 - - Singh and Singh (1993)
50 -65.52 t0 81.27 -50.98 to 60.45 -58.82 to 148.64 Dharmatti (1995)
36 - 4.65 to 13.06 - Dod et al. (1995)
6 -8.37 to 24.05 -25.53 t0 14.28 - Nagaraja (1995)
45 -63.41 to -5.26 - - Raijadhav et al. (1996)
28 - -10.00 to 59.00 Negative Patil (1996)
36 39.70 to 42.99 12.74 t0 13.94 - Ghosh et al. (1997)
28 -6.22t0 6.51 - 3.10t0 15.30 Patil (1997)
16 -53.33t0 29.41 - -23.61 to 75.00 Lakshmi (1997)
45 159.1 to 190.7 -53.73 t0 36.33 - Srivastava et al. (1998)

Table 1 Contd.....




Range of per cent heterosis over

I\SI(I)'. Characters ';zjb(;ilgj Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
15 -23.80 10 6.81 - -14.44 10 29.46 Kulkarni (1999)
91 0.531t0123.40 - - Bhatt et al. (1999)
36 -10.98 t0 37.18 - - Baishya et al. (2001)
24 -40.94 to -2.36 - -36.31t0 4.64 Sharma et al. (2001)
41 - 14.29 to 27.73 52.81to 70.79 Fageria et al. (2001)
36 -23.80t0 6.81 - -14.44 to 26.46 Sajjan (2002)
15 -19.36 t0 49.21 - 23.04 to 58.00 Padma et al. (2002)
36 - 15.71to 129.67 - Joshi and Thakur (2003)
50 -18.94 to 20.45 -20.98 to 17.57 48.89 to 0.07 Kulkarni (2003)
45 -21.54 to 55.05 -27.93 to 34.62 -10.94 to 72.95 Prashanth (2004)
9 -32.7t0 47.6 -45.9t0 37.5 -45.6 to 38.7 Tiwari and Lal (2004)
45 - -24.22 10-25.76 6.22 to 55.70 Mahendrakar (2004)
40 31.46 t0 69.13 -45.30 to 62.38 - Ashwini (2005)
30 -33822 t0 20.16 -43.98 to 14.43 - Premalakshmi et al. (2006)
45 - 37.28 - Asati et al. (2007)
45 - 2.281t0 74.91 - Singh et al. (2007)
24 - -34.44 t0 43.67 -55.32 10 26.19 Sharma and Thakur (2008)
49 - 117.29 - Singh et al. (2008)
36 -22.52 10 44.19 -35.99 t0 26.02 -40.9910 4.73 Yashavantakumar (2008)
45 -43.48 t0 30.76 - - Sekhar et al. (2010)

Table 1 Contd




Range of per cent heterosis over

I\?(I)' Characters ':,Elubdrilgj Heterobeltiosis Heterosis over best Standard Heterosis References
' (%) parent (%) (%)

45 -17.83 10 31.08 - -17.83 10 16.36 Kumari and Sharma (2011)
15 -8.57 Negetive - Premalakshmi (2010)
39 Up to 70.06 - - Singh and Asati (2011)
14 -0.70to0 70.16 - - Ahmad et al. (2011)
19 —7.51to 75.54 - - Islam et al. (2012)
49 -12.79 to 68.58 -0.29t0 17.29 - Singh et al. (2012)
30 -47.6 t0 45.94 - -42.77 to 55.50 Sunilet al. (2013)
72 -4.88 t0 8.83 - - Akram et al. (2013)

2 |Number of 20 5.71 to 76.00 1.77 to 67.20 - Mishra and Khanna (1977)

branches per 16 - - 55.84 to 93.89 Peter and Rai (1978)
plant 21 Negative Positive 55.84 t0 93.49 Sidhu et al. (1981)
15 Positive Positive - Patil (1984)
45 - -8.77 t0 31.58 - Kumar et al. (1988)
5 24.80 to 72.50 -6.70 to 15.67 - Ramamohan (1988)
19| 17.824 10 60.367 16.06 to 57.237 . a%’ggf‘s""amy and Balakrishnan
28 - - -32.77t0 71.11 Dundi (1991)
16 -12.66 t0 12.26 - - Singh and Singh (1993)
36 - -3.22t0 6.47 - Dod et al. (1995)
50 -78.84 to 83.23 -79.88 t0 62.16 -76.07 to 231.29 Dharmatti (1995)
36 43.26 to 45.67 22.54 t0 28.74 - Ghosh et al. (1997)
28 - -33.33t0 54.5 15.00 to 60.00 Patil (1996)
Table 1 Contd.....
sl Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References

(%)

parent (%)

(%)




28 -2.99 to 46.02 - -32.26 to 90.65 Patil (1997)
45 66.57 t0 122.16 - - Srivastava et al. (1998)
15 28.951t0 20.12 - -17.81t0 38.36 Kulkarni (1999)
36 -18.88 to 21.82 -25.351t0 1.01 -21.30 to 8.26 Sajjan (2002)
50 -53.85 to 34.02 -57.4 t0 30.49 -52.61 to 33.18 Kulkarni (2003)
9 25.6t0 50.8 -18.90 to 38.90 36.2t0 59.6 Tiwari and Lal (2004)
45 - -14.35t0 18.66 -9.92 t0 23.35 Mahendrakar (2004)
30 - -19.27 to 35.21 -18.86 to 23.13 Duhan et al. ( 2005)
45 - 48.93 - Asati et al. (2007)
49 - 155.8 - Singh et al.(2008)
36 -38.07 to 55.52 -42.15 to 39.46 -65.10 to 15.86 Yashavantakumar (2008)
45 -34.69 to 22.47 - - Sekhar et al. (2010)
45 13.90 1.34 - Premalakshmi (2010)
45 -17.83 t0 31.08 - -17.83t0 16.36 Kumari and Sharma (2011)
39 Upto 43.84 - - Singh and Asati (2011)
49 -3.97 t0 29.47 -64.23 t0 59.78 - Singh et al. (2012)
30 -59.33t0 25.22 - -55.56 to 36.81 Sunilet al. (2013)
3 |Days to first 45 -42.85 t0 9.22 -33.33to 16.66 16.66 to 103.29 Tendulkar (1994)
flowering 48 -14.76 to 15.66 - - Rajadhav et al. (1996)
16 -33.60 to -3.89 - -29.50 to -3.82 Lakshmi (1997)
21 -16.44 t0 26.67 - - Rai et al. (1997)
Table 1 Contd.....
Sl Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

45 Uoto -17.58 - - Srivastava et al. (1998)




36 -17.79 t0 2.82 - - Baishayaet al.(2001)
36 -16.36t0 11.76 - - Joshi and Thakur (2003)
45 Upto to 47.69 Upto -35.98 Upto -54.71 Mahendrakar (2004)
30 Upto -8.57 - - Premalakshami et al. (2006)
15 -8.87 Negetive - Premalakshmi (2010)
45 -8.41t0 10.87 - -1.00to 15.15 Kumari and Sharma (2011)
45 -6.50 to 16.31 - -3.03 to 15.50 Santosh and Manish (2011)
49 Upto 63.44 - - Singh et al. (2012)
72 -26.7 to 15.50 - - Akram et al. (2013)

4 Days to 50 28 -44.53t0 8.74 -34.89t0 17.36 - Pujari and Kale (1994)

per cent 45 -33.56 to 18.29 -28.46 to 21.26 0.00-67.25 Tendulkar (1994)
flowering 28 - 2.431022.2 - Patil (1996)
28 -10.25to0 8.98 - -22.93t0 12.10 Patil (1997)
15 -5.08 to 12.62 - -11.221t05.10 Padma et al. (2002)
50 -13.38 t0 9.89 -13.10 to 20.64 -14.28 t0 3.41 Kulkarni (2003)
45 - -24.36 10 25.76 -30.56 to 3.52 Mahendrakar (2004)
30 - -7.631t012.71 -3.27 t0 10.60 Duhan et al. ( 2005)
49 - -4.13 - Singh et al.(2008)
45 -17.43 10 17.56 - - Kumari and Sharma (2011)
15 Upto -34.55 - Upto 34.55 Kumar et al. (2013)
Table 1 Contd.....
Sl Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

49 Upto -5.70 - - Singh et al. (2012)
19 - negative - Islam et al. (2012)

5 Days to first 18 -31.03t0 3.44 - - Viredelwala et al.(1981)




fruit set 50 - - -81.98 t0 33.23 Dharmatti (1995)
45 -51.84 to 14.05 - - Rajadhav et al. (1996)
45 - 14.52 - Mahendrakar (2004)
40 - -62.45 to 68.56 -63.53 Ashwini (2005)

6 Days to first 18 -11.42t0 12.50 - - Viredelwala et al. (1981)

fruit maturity 45 -20.27 to 15.50 -9.96 to 20.93 8.16 to 45.28 Tendulkar (1994)
90 High - - Uppal et al. (1997)
45 Upto -9.61 - - Srivastava et al. (1998)
91 -14.73 t0 -0.39 - - Bhatt et al. (1999)
36 -9.15 to 27.67 - - Baishya et al. (2001)
24 -11.20 t0 -2.90 - -11.39t0 -0.40 Sharma et al. (2001)
45 18.97 - 14.52 Mahendrakar (2004)
15 5.59 to 21.37 - - Alice et al. (2011)
15 -8.88 10 8.92 -6.99 t0 9.33 -8.87 10 6.07 Hannan et al. (2007)
19 - —13.95t0 4.90 - Islam et al. (2012)
49 -11.52 to 14.59 -0.291t0 17.29 - Singh et al. (2012)

7 Equatorial 24 - -37.8810 3.15 -18.5510 26.61 Sharma et al. (2001)
]fjr'j‘i;"eter of 15 |-27.12t014.48 . -33.4210-9.31  |Padma et al. (2002)
Table 1 Contd.....
. Range of per cent heterosis over
Sl Hybrids — . -
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

28 Upto 4.16 - - Patagaonkar et al. (2003)
45 - -37.14 10 23.36 -27.30 to 23.68 Mahendrakar (2004)
30 Upto 8.70 - - Gul et al. (2010)
14 0.53to 15.49 - - Ahmad et al. (2011)




19

-16.37 to 14.11

Islam et al. (2012)

49 Upto 16.50 - - Singh et al. (2012)
30 -49.33 10 29.70 - -42.50 to 42.97 Sunilet al. (2013)

8 |Polar 24 - -19.65t0 10.17 -17.67 to 3.24 Sharma et al. (2001)
diameter of 28 Upto 4.16 - - Patagaonkar et al. (2003)
fruit 45 - -43.46 10 29.16 -43.46 10 29.16 Mahendrakar (2004)

14 0.56 to 24.1l - - Ahmad et al. (2011)
49 Upto 4.83 - Singh et al. (2012)
19 - —17.87 to 3.09 - Islam et al. (2012)
30 -44.97 to 27.28 - -42.97 to 27.27 Sunilet al. (2013)

9 |Number of 16 - 57.78 to 66.92 87.06 to 96.55 Peter and Rai (1978)
fruits per 16 -8.70 to 16.88 - - Singh and Singh (1993)
cluster 28 - 10.07 to 21.07 - Pujari and Kale (1994)

45 -25.50 to 25.60 -31.76 to 17.23 -49.39t0 11.87 Tendulkar (1994)
Table 1 Contd.....
Sl Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
50 -100.0 to 40.62 -100.00 to 7.94 -100.00 to 278.35 Dharmatti (1995)
16 -26.92t0 11.11 - 13.33 t0 66.66 Lakshmi (1997)
28 - - -21.43 to 50.00 Patil (1997)
91 0.36 to 65.68 - - Bhatt et al. (1999)
15 -19.19t0 -2.02 - -8.05t011.49 Kulkarni (1999)




45 - -33.83 10 21.19 102.27 to 140.91 Fageria et al. (2001)
45 -19.28 t0 62.26 -34.37 to 20.62 -34.37 to 34.37 Sajjan (2002)
36 - -31.56 t0 51.64 - Joshi and Thakur (2003)
50 -48.42 to 30.58 -55.86 to 21.09 -47.55 10 16.43 Kulkarni (2003)
45 -20.19 to 33.58 -32.12 to 37.45 -12.24 to 35.57 Prashanth (2004)
45 Upto 58.83 44.80 29.32 Mahendrakar (2004)
45 -47.20 t0 117.00 -59.19 to 60.49 105.34 Ashwini (2005)
36 - -34.39 to 33.30 -41.89t0 11.03 Sharma and Thakur (2008)
36 -43.54 to 84.54 -47.57 10 71.31 -62.89t0 7.44 Yashavantakumar (2008)
45 -33.71 to 100.00 - - Sekar et al. (2011)
45 -15.87 10 47.26 - -35.50 t0 3.44 Kumari and Sharma (2011)
14 1.33t0 23.73 - - Ahmad et al. (2011)
19 - —27.93t021.73 - Islam et al. (2012)
49 -2.97 to 29.47 - - Singh et al. (2012)
Table 1 Contd.....
. Range of per cent heterosis over
Sl. Hybrids — . -
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
10 Average fruit 45 - 0.67 to 36.59 - Dixit et al. (1980)
weight 21 - 67.28 to 88.39 - Anbu et al. (1981)
28 -35.40 to 65.30 - - Rajput (1987)
50 - Positive - Ahmed et al. (1988)
45 - - 11.20 to 28.30 Kumar et al. (1988)
5 31.50 31.50 - Ramamohan (1988)




36

-29.11 to 25.70

Yadav et al. (1989)

21 -37.63 t0 55.40 -49.62 to 38.53 -72.40t0 114.95 Dundi (1991)
28 - -30.47 to 76.45 - Pujari and Kale (1994)
78 -8.07 to 38.98 -7.18 10 29.28 - Reddy and Reddy (1994)
45 -36.21 t0 22.95 -51.13t08.71 -52.58 t0 62.23 Tendulkar (1994)
50 -100 to 106.14 -100 to 106.16 -100 to 258.29 Dharmatti (1995)
40 - 13.13t0 24.91 - Dod et al. (1995)
36 -46.38 to 93.89 -96.88 to 72.45 - Nagaraja (1995)
45 -70.93t0 37.74 - - Raijadhav et al. (1996)
16 -46.88 t0 27.39 - -33.33t0 133.33 Lakshmi (1997)
36 43.07 to 57.99 10.28 t0 21.05 - Ghosh et al. (1997)
28 -34.09 to 10.00 - -4.49-78.83 Patil (1997)
15 -15.95 t0 28.22 - 18.08 to 60.71 Kulkarni (1999)
Table 1 Contd.....
N Hybrids - Range of per_cent heterosis over _
NO. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

40 -64.90 to 66.50 - - Mageswari and Natarajan (1999)

24 -103.83 t0 205.17 -80.59 to 80.63 - Sharma et al. (2001)

45 - -26.79t0 7.33 9.43t0 35.85 Fageria et al. (2001)

45 -70.83 t0 53.65 -76.29 10 42.40 -73.5510 19.21 Sajjan (2002)

36 -11.93t0 120.00 -36.36 t0 96.88 - Baishya et al. (2001)

15 -36.84 t0 21.68 - -58.14 t0 23.73 Padma et al. (2002)

36 -31.16t041.13 - - Joshi and Thakur (2003)

50 -45.73 t0 57.59 -59.49 to 44.07 -59.52 t0 71.23 Kulkarni (2003)




28 Upto 3.82 - - Patagaonkar et al. (2003)
45 - -71.781t0 24.14 -64.55 to 70.95 Mahendrakar (2004)
45 -42.54 t0 52.92 -45.97 to 29.66 -51.80 to 55.37 Prashanth (2004)
40 -38.95 t0 90.69 - - Ashwini (2005)
30 - -44.05 to 73.64 -2.37 10 98.81 Duhan et al. (2005)
30 -61.49 t0 45.01 -62.50 t0 40.31 - Premalakshmi et al. (2006)
45 - 42.87 - Asati et al. (2007)
24 - -21.60 to 23.52 -33.57t0 10.22 Sharma and Thakur (2008)
49 - 2.04 to 40.00 - Singh et al. (2008)
36 -30.50 to 30.50 -37.76 to 30.05 -28.71t0 32.84 Yashavantakumar (2008)
45 45 -54.89 to 12.23 - Sekar et al. (2011)
45 -29.85t0 14.82 - -41.66 t0 0.91 Kumari and Sharma (2011)
15 40.31 - - Premalakshmi (2010)
Table 1 Contd.....
. Range of per cent heterosis over
Sl Hybrids — . -
No. Characters studied | Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
39 63.14 - - Singh and Asati (2011)
15 -60.06 to 15.98 - - Alice et al. (2011)
14 -4.76 t0 16.67. - - Ahmad et al. (2011)
81 -10.67 to 14.92 - - Akram et al. (2012)
19 - —42.841021.21 - Islam et al. (2012)
49 -52.07 t0 98.70 -25.67 t0 69.81 - Singh et al. (2012)
30 -61.37 to 26.58 - 60.21 to 29.51 Sunilet al. (2013)
11 Number of 45 - 0.79to 38.75 - Dixit et al. (1980)
fruits per 21 Upto 61.14 Upto 28.85 - Sidhu et al. (1981)




plant 18 -35.93 t0 82.64 - - Viredelwala et al. (1981)
44 Upto 81.80 Upto 54.00 - Govindarasu et al. (1982)
84 - -45.92 to 81.28 - Jamwal et al. (1984)
30 - Positive - Ahmed et al. (1988)
36 - -23.31 to 48.68 - Yadav et al. (1989)
45 20.65 t0 98.93 29569 to0 13.25 i Kanthaswamy and Balakrishnan
(1989)
28 - - 23.93t0 207.9 Dundi (1991)
16 -7.58t024.44 - - Singh and Singh (1993)
28 - -47.61 to 58.00 - Pujari and Kale (1994)
45 -17.38t0 114.2 34.10t0 96.89 -47.87 t0 114 Tendulkar (1994)
Table 1 Contd.....
Sl Hybrids - Range of per_ cent heterosis over .
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

50 -100 to 142.62 -100 to 94.74 -100 to 1133.50 Dharmatti (1995)
36 - 10.78 to 46.51 - Dod et al. (1995)
21 Upto 193.55 Upto 35.66 Upto 36.62 Kumar et al. (1995)
6 -40.51t0 -0.83 - - Nagaraja (1995)
21 - 3.8t0132.1 -50.7t0 35.9 Sureshkmar et al. (1995)
36 47.15 to 55.96 30.94 to 53.51 - Ghosh et al. (1997)
16 -85.00 to 19.15 - -70.00 to 180.00 Lakshmi (1997)
28 - - -40.59 to 33.75 Patil (1997)
21 25.00 to 79.66 - - Rai et al. (1998)
45 Upto 74.15 - - Srivastava et al. (1998)
91 1.74 t0 132.98 - - Bhatt et al. (1999)




15 -50.411t0 1.29 - -46.11 to 10.07 Kulkarni (1999)
36 -60.00 to 122.00 - - Baishya et al. (2001)
28 -4.27 to 137.82 -16.93 to 87.32 24.65 to 50.26 Sajjan (2002)
15 -53.79 to 14.86 - -21.17 t0 94.11 Padma et al. (2002)
36 - -27.69 to 49.37 - Joshi and Thakur (2003)
50 -27.78 to 181.52 -40.50 to 123.39 -40.41 to 181.51 Kulkarni (2003)
45 - -24.17 to 52.28 -17.07 to 60.06 Mahendrakar (2004)
45 42.52 t0 52.92 -45.97 to 29.66 -59.64 Prashanth (2004)
Table 1 Contd.....
N Hybrids Range of per cent heterosis over
NO. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
9 5.90-248.9 25.90 to 153.8 15.90 to 137.5 Tiwari and Lal (2004)
40 -65.64 to 353.91 -79.27 t0 29.21 300.00 Ashwini (2005)
- -56.81 to 77.90 -42.64 to 69.50 Duhan et al. (2005)

20 - - - Sharma et al. (2006)

30 15.52 to 213.52 6.96 to 210.70 - Premalakshmi et al. (2006)
45 - 38.96 - Asati et al. (2007)

49 - 165.43 - Singh et al. (2008)

36 -18.45t0 232.37 -30.37 to 215.77 -63.11t0 24.41 Yashavantakumar (2008)
15 210.70 121.48 - Premalakshmi (2010)

45 -50.82 to 28.57 - - Sekar etal. (2011)

45 -19.22 t0 22.64 -28 to 15.31 Kumari and Sharma (2011)
45 -16.48 t0 34.13 - 28.08 t0 16.33 Santosh and Manish (2011)
14 3.76 to 83.88 - - Ahmad et al. (2011)




81 -9.2125.03 - - Akram et al.(2012)
19 - -43.30t0 67.44 - Islam et al. (2012)
49 -20.30 to 102.08 -58.37 t0 59.69 - Singh et al. (2012)
30 -67.58 to 40.20 - -52.50 to 58.50 Sunilet al. (2013)
12 |Yield per 45 0.40t0 60.36 - - Dixit et al. (1980)
plant 21 45.50 to 74.15 - - Anbu et al. (1981)
30 -54.40t0 31.44 - - Jamwal et al. (1984)
Table 1 Contd.....
N Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
28 -12.60 to 84.10 -28.90 to 69.20 - Rajput (1987)
5 87.60 14.60 - Ramamohan (1988)
45 -24.96 to 29.51 -41.67 10 7.68 - Fl%rgg)as""amy and Balakrishnan
36 - -166.83 to 62.36 - Yadav et al. (1989)
28 -25.39 to 88.85 27.87t0 72.89 -37.55 t0 44.98 Dundi (1991)
56 39.60 to 14.40 - - Singh and Singh (1993)
28 - -30.47 t0 76.45 - Pujari and Kale (1994)
45 - - -45.61 to 22.07 Tendulkar (1994)
36 - 13.97 to 94.66 - Dod et al. (1995)
50 -100 to 142.62 - - Dharmatti (1995)
6 -85.92 t0 38.11 -92.09 to 22.89 - Nagaraja (1995)
28 - -10.14 to 26.65 -30.47 to -17.20 Patil (1996)
36 47.15 to 55.96 30.94 to 53.51 - Ghosh et al. (1997)
28 -21.97 to 40.27 - -30.11t0 47.16 Patil (1997)




45 45.01t0 138.94 - - Srivastava et al. (1998)
45 - 17.28t0 48.21 -23.89t0 -4.71 Fageria et al. (2001)
24 - 15.44 to 58.59 -18.4910 31.21 Sharma et al. (2001)
45 -57.22t0 172.52 -70.48 to 108.60 -22.04 to 376.27 Sajjan (2002)
36 -41.85t0 129.67 -80.92 t0 113.03 - Baishya et al. (2001)
15 -40.74 10 93.13 -41.30t0 87.41 -47.06 to 65.36 Kulkarni (2003)
Table 1 Contd.....
. Range of per cent heterosis over
Sl. Hybrids — . :
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
36 - -10.22 t0 42.49 - Joshi and Thakur (2003)
91 0.47 to 120.41 2.92t0 54.17 4.80 to 48.00 Bhatt et al. (2004)
45 - -46.01 t0 91.63 -53.72 t0 55.38 Mahendrakar (2004)
9 65.8 to 402.7 16.6 to 222.6 13.3t0109.1 Tiwari and Lal (2004)
40 -78.09 to 682.11 - 55.38 Ashwini (2005)
30 - -52.33t0 116.03 -47.90 to 60.13 Duhan et al. (2005)
20 0.06-179.45 -38.99t0 177.84 - Premalakshmi et al. (2006)
30 - 75.68 - Asati et al. (2007)
45 - -29.04 t0 40.74 -48.87 to 12.28 Sharma and Thakur (2008)
45 - 210.45 - Singh et al. (2008)
36 0.40to0 60.36 -43.67 t0 310.91 -69.58 t0 42.40 Yashavantakumar (2008)
30 45.50to0 74.15 - - Gul et al. (2010)
45 -54.40 t0 31.44 - -15.90 to 30.97 Santosh and Manish (2011)
39 Upto 212.12 - -8.54t0 31.14 Singh and Asati (2011)
14 0.56 t0 62.31 - - Ahmad et al. (2011)




49 Upto 45.89 - - Singh et al.(2012)
66 Upto 193.30 - 291.11 Gaikwad and Cheema (2012)
81 -10.00 to 36.82 - - Akram et al. (2012)
19 - —21.74 to 54.82 - Islam et al. (2012)
Table 1 Contd.....
Sl Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)

49 Upto 45.89 - - Brajendra et al.(2013)
30 -68.45 to 34.85 - -55.52 to 29.57 Sunilet al. (2013)

13 Yield per ha 30 -68.45 to 34.82 -55.52 to0 29.57 Sunilet al. (2013)

14 Number of 16 - - Upto 55.10 Peter and Rai (1978)

locules per 21 Upto -21.09 Upto -5.67 - Sidhu et al. (1981)
fruit 28 -27.97 to 133.33 - -45.50 to 99.82 Dundi (1991)

156 Upto 34.50 - - Reddy and Reddy (1994)
45 -32.02to 111.65 1.50 to 163.50 -36.10 to 68.37 Tendulkar (1994)
50 -100.00 to 87.36 - -100.00 to 103.50 |Dharmatti (1995)
36 37.88 t0 46.59 - - Ghosh et al. (1997)
28 - - -18.98 to 8.48 Patil (1997)
45 Upto 141.71 - - Srivastava et al. (1998)
15 -44.75 10 -17.35 - - Kulkarni (1999)
74 - -3.33 10 136.67 - Chadha and Kumar (2001)
28 Upto -24.28 - - Patagaonkar et al. (2003)
30 -35.62 to 65.00 13.21to 75.47 - Premalakshmi et al. (2003)
45 Upto -24.07 - -15.69 Mahendrakar (2004)




14 5.41t0 27.5 - - Ahmad et al. (2011)
49 -61.43 to 165.03 -46.23 to 109.05 - Singh et al. (2012)
81 -8.711t0 8.18 - - Akram et al. (2012)
19 Positive - - Islam et al. (2012)
Table 1 Contd.....
. Range of per cent heterosis over
Sl. Hybrids . . -
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
15 Rind 28 -7.57 t0 73.29 -17.22 t0 63.16 -44.40 to 55.5 Dundi (1991)

thickness 40 - 9.91 - Dod and Kale (1992)
45 -11.50 to 50.27 -13.67 to 40.98 -39.60t0 0.77 Tendulkar (1994)
40 - -7.41t05.69 - Dod et al. (1995)
36 -48.21 t0 57.72 -38.63 t0 47.61 - Ghosh et al. (1997)
28 -4.41t0 14.22 - -18.98 t0 8.48 Patil (1997)
50 -43.71t0 94.10 -45.73 t0 73.22 -67.17 t0 26.16 Kulkarni (2003)
45 -23.92 to 58.02 -29.50 t0 5.93 -26.18 t0 40.14 Prashanth (2004)
9 -12.6 t0 41.70 -29.40 to -23.40 -30.20 to 31.40 Tiwari and Lal (2004)
24 -38.34 10 48.31 -47.26 t0 45.83 -30.00 to 84.33 Prabhushankar (1990)
24 - -13.33t0 4.27 -3.74 to0 14.02 Sharma et al. (2001)
45 -12.00 to 40.74 -13.95 to 37.83 8.82 to0 50.00 Sajjan (2002)
45 - -19.56 to 22.37 -30.221t0 0.70 Mahendrakar (2004)
9 -12.6t0 41.7 -29.4t0 23.4 -30.2t0 31.4 Tiwari and Lal (2004)
45 - -43.40 t0 29.19 -43.40 to 32.35 Joshi et al. (2005)
45 -25.00 t0 57.89 -30.77 to 66.67 - Kumar et al. (2006)
45 - 38.24 - Asati et al. (2007)
45 -8.04 10 5.36 - - Kumari and Sharma (2011)




Table 1 Contd.....

Range of per cent heterosis over

I\?(I)' Characters ':glub(;ils(j Heterobeltiosis Heterosis over best Standard Heterosis References
' (%) parent (%) (%)
45 0.08 0.06 - Dechinet al. (2012)
49 Upto 21.05 - - Brajendra et al. (2013)
30 -48.72 to 36.96 - -31.90 to 32.52 Vinod et al.(2013)
16 Total soluble 16 - - 1.44 10 24.22 Peter and Rai (1978)
solids 21 Upto 1.85 - - Sidhu et al. (1981)
20 - -32.72 10 35.45 - Patil and Bojappa (1988)
28 -32.82 t0 65.28 - -7.14t0 126.19 Dundi (1991)
156 Upto 12.80 - - Reddy and Reddy (1994)
45 -33.94 to 48.04 42.26 to 13.85 -40.17 to0 17.38 Tendulkar (1994)
50 -100.00 to 282.59 - -100.00 to 68.11 Dharmatti (1995)
6 -23.68 t0 -8.85 - - Nagaraja (1995)
16 -18.18 t0 10.71 - -13.33 t0 20.00 Lakshmi (1997)
28 - - -17.61 to 40.88 Patil (1997)
15 -25.41t0 18.78 - -20.12 t0 27.22 Kulkarni (1999)
40 -43.40 10 43.10 - - Mageswari and Natarajan (1999)
90 Upto 25.97 Upto 11.93 Upto 19.02 Bhatt et al. (2001)
24 -25.31t0 24.61 - -21.44 to 24.04 Sharma et al. (2001)
15 -1.14 10 26.25 - 3.77 t0 25.78 Padma et al. (2002)
36 -21.32 10 26.40 - - Joshi and Thakur (2003)
28 Upto 23.19 Upto 15.93 - Patagaonkar et al. (2003)
9 Upto 19.20 - Upto 35.50 Tiwari and Lal (2004)




Table 1 Contd.....

Sl. Hybrids Range of per cent heterosis over
No. Characters studied Heterobeltiosis Heterosis over best Standard Heterosis References
(%) parent (%) (%)
45 -45.16 to 37.55 -22.03 to 26.83 - Prashanth (2004)
45 102.80 2.87 120.70 Mahendrakar (2004)
40 -27.66 to 35.69 -36.49 to 33.80 - Ashwini (2005)
30 - -58.77 to 45.98 131.00 Duhan et al. (2005)
49 - 0.71t0 49.53 - Singh et al. (2007)
24 - -27.14 10 6.93 -27.83109.31 Sharma and Thakur (2008)
49 - 66.36 - Singh et al. (2008)
36 -24.22 10 25.52 -26.51t0 10.98 5.17 to 89.66 Yashavantakumar (2008)
45 -8.04 to 5.36 - - Kumari and Sharma (2011)
14 3.931t0 31.89 - - Ahmad et al. (2011)
19 - -29.12t0 13.11 - Islam et al. (2012)
30 -29.95t0 27.91 - -27.50 to 37.50 Sunilet al. (2013)
49 Upto 11.17 - - Brajendra et al. (2013)
28 Positive - - Gul et al. (2013)
30 -48.72 to 36.96 - -31.90 to 32.52 Vinod et al.(2013)
17 |pH 16 - - 9.521t011.42 Peter and Rai (1978)
45 -12.26 to 4.00 -13.81to 7.89 -11.88 to 8.00 Tendulkar (1994)
28 - -2.331t0 8.29 -70.17 t0 0.00 Patil (1997)
36 -17.14t0 25.71 - - Gosh et al. (1997)
36 -13.88 10 9.00 - - Srivastava et al.(1998)
15 -15.48 t0 5.89 - - Kulkarni (1999)




Table 1 Contd.....

_ Range of per cent heterosis over
Sl Characters Hybr_lds H i0Si ' i Ref
No. studied eterobeltiosis Heterosis over best | Standard Heterosis ererences
(%) parent (%) (%)

28 Positive - - Gul et al. (2013)

49 Upto 14.04 - - Brajendra et al. (2013)
18 |Lycopene - High - - Bhutani (1980)

30 Upto 86.00 - - Sathyanarayana and Anand (1992)

50 - - -15.22t0 24.91 Dharmatti (1995)

31 -29.03 to 46.35 - -42.86 to 0.38 Vinod et al. (2013)

49 Upto 15.53 - - Brajendra et al. (2013)
19 |B-carotene High - - Bhutani (1980)
20 |Number of 19 Low - - Islam et al. (2012)

fsri‘;ds per 49 -40.44 10 156.93 -17.69 to 163.81 i Singh et al. (2012)




Table 2. Review of literature on combining ability and gene action for various traits in tomato

. Combining ability Gene action
S. Characters Material and Non- References
No. method used GCA SCA Additive -
additive
1 [Plant height 8 x8HD Significant Significant - + Kalloo et al. (1973)

7Tx2LxT - Significant - + Mittal et al. (1974)
12x3LxT Significant Significant + + Dudi et al. (1979)
12x2LxXT Significant Significant - + Anbu et al. (1980)
11x4LxT - Significant - + Govindarasu et al. (1981)

7x7HD Significant Significant + + Sidhu et al. (1981)
10x4LxXT Significant Significant + + Raijadhav and Kale (1987)
12x2LxXT - Significant - + Sharma et al. (1996)
8x6LxT Significant Significant + - Kumar et al. (1997)
4xX4LXT Significant Significant + - Lakshmi (1997)
15x3LxT Significant Significant - + Srivastava et al. (1998)
5x10LxT Significant Significant - + Dharmatti et al. (1995)

6 x 6 HD Significant Significant + + Kulkarni (1999)
14 x 14 HD Significant Significant + + Bhatt et al. (1999)
5x10LxT Significant Significant - + Dharmatti et al. (2001)
7x3LxT Significant Significant + - Gaikwad et al. (2002)

6 x 6 HD Significant Significant + + Padma et al. (2002)
10x2LxT Significant Significant - + Joshi and Thakur (2003)
5x10LxT Significant Significant + - Kulkarni (2003)
O9x3LxT Significant Significant + - Prashanth (2004)
5x8LxT Significant Significant + - Ashwini (2005)
10x3LxT Significant Significant - + Pandey et al. (2006)
4x2LxT Significant Significant - + Kamalveer et al. (2006)

6 x6 HD Significant Significant - + Premalakshmi et al. (2006)
13x3LxT Significant - + - Singh and Asati (2011)

A3 L XT Significant Significant - + Izge and Garba(2012)




Table 2 Contd.....

. Combining ability Gene action
S. Characters Material and Non- References
No. method used GCA SCA Additive -
additive

3x6 HD Significant - + + Saleemet al. (2013)
9X9FD Significant Significant - + Akramet al. (2013)
8X3LxT Significant - + - Adhiet al. (2013)
30LxT Significant Significant - - Kumar et al. (2013)
5X2 HD Significant - + + Gabry et al. (2014)

2 |Number of 8 x 8 HD Significant Significant - + Kalloo et al. (1973)
branches per 7x2LxT High - + - Mittal et al. (1974)
Plant 12x3LxT Significant Significant + + Dudi et al. (1979)

11 x4LxT Significant Significant - + Govindarasu et al. (1981)

7x7HD Significant Significant + + Sidhu et al. (1981)

- Significant Significant + + Dundi (1991)

5x10LxT High - + - Dharmatti (1995)
4x4LxT - Significant + Lakshmi (1997)

8 x 8 HD High - + - Patil (1997)
15x3LxT Significant Significant - + Srivastava et al. (1998)
5x10LxT Significant Significant - + Dharmatti et al. (1999)

6 x 6 HD Significant Significant + + Kulkarni (1999)
14 x 14 HD Significant Significant + + Bhatt et al. (1999)
7x3LxT Significant Significant * - Gaikwad et al. (2002)

6 x 6 HD Significant Significant + + Padma et al. (2002)
5x10LxT Significant Significant * - Kulkarni (2003)
5x9LxT Significant Significant * - Prashanth (2004)
5x8LxT Significant Significant * - Ashwini (2005)
4x2LxT Significant Significant + - Kamalveer et al. (2006)

6 x6 HD Significant Significant * - Premalakshmi et al. (2006)
13x3LxT Significant Significant + - Singh and Asati (2011)




Table 2 Contd.....

. Combining ability Gene action
Sl. Characters Material and Non- References
No. method used GCA SCA Additive -
additive
Ax3LxT Significant Significant - + Izge and Garba(2012)
30LxT Significant Significant + - Kumar et al. (2013)
8X3LxT Significant - + - Adhiet al. (2013)
5X2 HD Significant Significant + + Gabry et al. (2014)
3 |Days to first 7X2 LXT High - + - Mittal et al. (1974)
flowering 10x2 LXT Significant Significant - + Anbu et al. (1980)
10X3 LXT Significant Significant + + Jamwal et al. (1984)
4AX4 LXT - Significant - + Laksmi (1997)
15X3 LXT Significant Significant - + Srivathsva et al. (1998)
3X19 LXT Significant Significant - + Dhaliwal et al. (2000)
18x2 LXT Significant Significant - + Thakur and Joshi (2000)
7x3 LXT Significant Significant - + Gaikwad et al. (2002)
9X9FD Significant Significant - + Akramet al. (2013)
30LxT Significant Significant - + Kumar et al. (2013)
4 |Daysto 50 7X7 HD Significant Significant - + Anbu et al. (1981)
per cent 10X10 HD - High - + Patil (1984)
flowering 10X2 LXT Significant Significant - + Prabhushankar (1990)
6X6 HD - Significant - + Dundi (1991)
15X3 LXT Significant Significant + - Tendulkar (1994)
10X10 HD Significant Significant + - Patil (1997)
5X6 LXT High - + - Roopa et al. (2001)
5X3 LXT Significant Significant + - Kulkarni (2003)
15X3 LXT Significant Significant - + Mahendrakar (2004)
15X3 LXT Significant Significant + - Singh et al. (2008)
Ax3LxT Significant Significant - + Izge and Garba(2012)
8X3LxT Significant Significant + - Adhi et al. (2013)




Table 2 Contd.....

Sl No.| Characters Material and Combining ability Gene action References
T method used GCA SCA Additive Non-additive
30LXT Significant Significant - + Kumar et al. (2013)
5 Days to first X2LxT High - + - Viredelwala etal. (1981)
fruit set 10x5LxT Significant + Dharmatti (1995)
3x19LxT Significant Significant - + Dhaliwal et al. (2000)
5x8LxT Significant + - Ashwini (2005)
6 Days to first 7TX2LXT High - + - Mittal et al. (1974)
fruit maturity 9x2LxT High - + - Viredelwala et al. (1981)
3x15LxT Significant Significant + + Tendulkar (1994)
12x2LxT Significant - + - Sharma et al. (1996)
15x3Lxt Significant Significant - + Srivastava et al. (1998)
5x6LxT - High - + Roopa et al. (2001)
14x14HD Significant Significant + + Bhatt et al. (2004)
AX3LxT - High - + Izge and Garba(2012)
3x6 HD Significant Significant + + Saleemet al. (2013)
7 Equatorial TX2LxT Significant Significant + + Mittal et al. (1974)
diameter of 12x3LxT Significant Significant + + Dudi et al. (1979)
fruit 12x4 LxT Significant - + - Raijadhav and Kale (1987)
12x2LxT Significant Significant - + Sharma (1996)
4x4 L xT Significant Significant + + Laksmi (1997)
7X7 HD Significant Significant + + Rai et al. (1997)
15x3LXT Significant Significant - + Srivastava et al. (1998)
5x6 Lx T Significant Significant + + Roopa et al. (2001)
3x12LxT - Significant - + Kaur et al. (2002)
6x6 HD Significant Significant + + Padma et al. (2002)
3X6 LXT High - + - Rai et al. (2003)
15X3 LXT Significant Significant + + Mahendrakar (2004)




Table 2 Contd.....

. Combining ability Gene action
Sl Characters Material and Non- References
No. method used GCA SCA Additive -
additive
5x3HD Significant Significant + + Saleemet al. (2013)
8X3LxXT Significant Significant - - Adhiet al. (2013)
8 Polar 12x4LxT Significant Significant + - Raijadhav and Kale (1987)
diameter of 7x7HD Significant Significant + - Rai et al. (1997)
fruit 15x3LxT Significant Significan - + Srivastava et al. (1998)
12x2LxT Significant Significant - + Sharma et al. (1999)
Ex6LxT Significant Significant + + Roopa et al. (2001)
3x12LxT - Significant - + Kaur et al. (2002)
3x 6 HD Significant - + + Padma et al. (2002)
7X7 HD Significant - + - Rai et al. (2003)
15X3 LXT Significant Significant - + Mahendrakar (2004)
5X5 HD Significant - + - Singh et al. (2005)
10X3 LXT Significant - + - Pandey et al. (2006)
8X3LxT Significant Significant - - Adhiet al. (2013)
9 Number of 12x3LxT - Significant + + Dudi et al. (1979)
fruits per 3x15LxT Significant Significant + - Tendulkar (1994)
cluster 4X4LxT - Significant - + Lakshmi (1997)
8 x 8 HD - High - + Patil (1997)
5x10LxT Significant Significant - + Dharmatti et al. (1999)
6 x6 HD Significant Significant + + Kulkarni (1999)
14 x 14 HD Significant Significant + + Bhatt et al. (2001)
5x10LxT Significant Significant - + Dharmatti et al. (2001)
5x6LxT High - + - Roopa et al. (2001)
5x10LxT Significant Significant + Kulkarni (2003)
5Xx9LxXT Significant Significant - + Prashanth (2004)
15X3 LXT Significant Significant - + Mahendrakar (2004)
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. Combining ability Gene action
Sl. Characters Material and Non- References
No. method used GCA SCA Additive L
additive
5x8LxT Significant Significant + - Ashwini (2005)
6X6 LxT Significant Significant + + Yashavantakumar (2008)
Ax3LxT Significant Significant - + Izge and Garba(2012)
8X3LxT Significant Significant - - Adhi et al. (2013)
30LxT Significant Significant - + Kumar et al. (2013)
10 | Average fruit 7x2LxT Significant Significant + + Mittal et al. (1974)
weight 10x2LxT Significant Significant - + Anbu et al. (1980)
1I5x3LxT Significant Significant + - Dixit et al. (1980)
7x7HD Significant - + + Sidhu et al. (1981)
9x2LxT - High - + Viredelwala et al. (1981)
: Sathyanarayana and Anand
6X5LxT - High - + (1992)
3x15LxT Significant Significant + Tendulkar (1994)
5x10LxT - High - + Dharmatti (1995)
3X5LxT Significant Significant - + Kurian and Peter (1995)
4x4LxT Significant Significant + - Lakshmi (1997)
8 x 8 HD High - + - Patil (1997)
7x7HD Significant Significant + - Rai et al. (1997)
6 x 6 HD Significant Significant + + Kulkarni (1999)
3x19LxT Significant Significant + - Dhaliwal et al. (2000)
5x10LxT Significant Significant - + Dharmatti et al.(2001)
5x6LxT - High - + Roopa et al.(2001)
11x3LxT Significant Significant + - Gaikwad et al.(2002)
6 x 6 HD Significant Significant + + Padma et al.(2002)
5Xx9LxXT Significant Significant - + Prashanth (2004)
5x8LxT Significant Significant - + Ashwini (2005)
6 x6 HD Significant Significant - + Premalakshmi et al. (2006)




Table 2 Contd.....

. Combining ability Gene action
Sl Characters Material and Non- References
No. method used GCA SCA Additive -
additive
10x3LxT Significant Significant - + Pandey et al. (2006)
15X3 LXT Significant Significant + - Asati et al. (2007)
10X5 LXT Significant Significant - + Kavitha et al. (2007)
15X3 LXT Significant Significant + + Singh et a .(2008)
6X6 LXT - Significant - + Yashavantakumar (2008)
13x3LxT Significant Significant + - Singh and Asati (2011)
Ax3LxT Significant Significant + + Izge and Garba(2012)
3x6 HD - Significant - + Saleemet al. (2013)
8X3LxT Significant Significant - - Adhi et al. (2013)
30LxT Significant Significant - + Kumar et al. (2013)
SX2 HD Significant Significant ¥ ¥ Gabry et al. (2014)
11 Number of 8 x 8 HD Significant Significant + - Kalloo et al. (1973)
fruits per 7x2LxT - High - + Mittal et al. (1974)
plant 12x3LxT Significant Significant + + Dudi et al. (1979)
10x2LxT Significant Significant - + Anbu et al. (1980)
1I5x3LxT Significant Significant + - Dixit et al. (1980)
11x4LxT - Significant - + Govindarasu et al. (1981)
7x7HD Significant - + - Sidhu et al. (1981)
9x2LxT - High - + Viredelwala et al. (1981)
10x3LxT Significant Significant + + Jamwal et al. (1984)
3x15LxT Significant Significant + - Tendulkar (1994)
5x10LxT - High - + Dharmatti (1995)
8X6LxXT - Significant - + Kumar et al. (1997)
A4X4LXT - Significant - + Lakshmi (1997)
5x10LxT Significant Significant + - Kulkarni (2003)
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. Combining ability Gene action
Sl Characters Material and Non- References
No. method used GCA SCA Additive -
additive
5x9LxT Significant Significant + - Prashanth (2004)
5x8LxT Significant Significant + - Ashwini (2005)
6 x 6 HD Significant Significant + - Premalakshmi et al. (2006)
10x3LxT Significant Significant + - Pandey et al. (2006)
15X3LxT Significant - + - Asati et al. (2007)
10X5LxT - High - + Kavitha et al. (2007)
15X3 LXT Significant Significant + + Singh et al. (2008)
4x3LxT Significant Significant - + Izge and Garba(2012)
30LxT Significant - + - Kumar et al. (2013)
3x6 HD Significant High - + Saleemet al. (2013)
5X2 HD Significant Significant + + Gabry et al. (2014)
12 Yield per 8 x8HD Significant Significant + - Kalloo et al. (1973)
plant TX2LxT Significant Significant - + Mittal et al. (1974)
12x3LxT Significant Significant + - Dudi et al. (1979)
10x2LxT Significant Significant - + Anbu et al. (1980)
1I5x3LxT Significant Significant + - Dixit et al. (1980)
11x4LXT Significant Significant - + Govindarasu et al. (1981)
7x7HD Significant Significant + - Sidhu et al. (1981)
10x3LxT Significant Significant + - Jamwal et al. (1984)
10x4LxT Significant Significant + - Raijadhav and Kale (1987)
3x15LxT Significant Significant - + Tendulkar (1994)
5x10LxT Significant Significant - + Dharmatti (1995)
6 x6 HD Significant Significant - + Kulkarni (1999)
12x2LxT Significant Significant + - Sharma et al. (1999)
3X19LxXxT Significant Significant - + Dhaliwal et al. (2000)




Table 2 Contd.....

. Combining ability Gene action
Sl Characters Material and Non- References
No. method used GCA SCA Additive -
additive
14 x 14 HD Significant Significant - + Bhatt et al. (2001)
5x10LxT Significant Significant - + Dharmatti et al. (2001)
5x6LxT Significant Significant + - Roopa et al. (2001)
7Xx3LxT Significant Significant - + Gaikwad et al. (2002)
6 x 6 HD Significant Significant - + Padma et al. (2002)
5x10LxT Significant Significant + - Kulkarni (2003)
5x9LxT Significant Significant + - Prashanth (2004)
S5x8LxT Significant Significant + - Ashwini (2005)
6 x6 HD Significant Significant - + Premalakshmi et al. (2006)
10x5 LxT Significant Significant + - Kavitha et al. (2007)
8x6LxT Significant Significant + - Kumar et al. (1997)
10X5LxT Significant Significant - + Singh et al. (2008)
6X6 LXT Significant Significant - + Yashavantakumar (2008)
13x3LxT Significant Significant + - Singh and Asati (2011)
Ax3LxT Significant Significant - + Izge and Garba(2012)
30LxT Significant - + - Kumar et al. (2013)
3x6 HD Significant Significant + + Saleemet al. (2013)
SX2 HD Significant Significant + + Gabry et al. (2014)
13 Number of 8 x 8 HD Significant Significant + - Kalloo et al. (1973)
locules per 7x2LxT - High - + Mittal et al. (1974)
fruit 10x2LxT Significant Significant - + Govindarasu et al. (1981)
7x7HD Significant Significant + + Patil (1985)
3xI5LxT Significant Significant - + Rai et al. (1996)
3X5LxXxT Significant Significant + + Kumar et al. (1997)
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. Combining ability Gene action
S. Characters Material and Non- References
No. method used GCA SCA Additive -
additive
7x7HD - Significant - + Patil (1997)
8x6LXT Significant Significant + + Srivastava et al. (1998)
1I5x3LxT Significant Significant + + Kulkarni (1999)
12 x 12 HD Significant Significant + + Dhaliwal et al. (2000)
6 x 6 HD Significant Significant + + Roopa et al. (2001)
3x19LxT Significant Significant - - Chadha et al. (2002)
5x6LxT - High + + Gaikwad et al. (2002)
BX10LxT Significant Significant + - Kulkarni (2003)
1I5X3LxT Significant Significant + + Mahendrakar (2004)
7X7 HD - Significant - + Joshi andThakur (2003)
6X6 LXT Significant Significant - + Yashavantakumar (2008)
3x6 HD Significant - + + Saleemet al. (2013)
30X3 LxT Significant Significant + + Kumar et al. (2013)
5X2 HD Significant Significant + + Gabry et al. (2014)
14 Rind 10X10 HD Significant Significant + + Patil (1985)
thickness 15X3LxT - High - + Tendulkar (1994)
7X7 HD Significant Significant + - Patil (1997)
5X6LxT Significant Significant - + Roopa et al. (2001)
15X3LxT Significant Significant + - Sajjan (2002)
8X3LxT - Significant - + Chadha et al. (2002)
5X9LxT Significant Significant + + Prashanth (2004)
15X3LxT Significant Significant - + Mahendrakar (2004)
5X8LxT Significant Significant + + Joshi and Thakur (2003)
18X2LxT Significant Significant + + Thakur and Kohli (2005)
1I5X3LXT Significant Significant + + Singh et al. (2008)
5X2 HD Significant Significant + + Gabry et al. (2014)
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. Combining ability Gene action
S. Characters Material and Non- References
No. method used GCA SCA Additive -
additive
30LxT Significant Significant + + Kumar et al. (2013)
15 TSS 8 x8HD Significant Significant - + Kalloo et al. (1973)
11 x4LxT Significant Significant - + Govindarasu et al. (1981)
7x7HD - High - + Sidhu et al. (1981)
10 x 10 HD Significant Significant + + Patil and Bojappa (1988)
10x4LxXT - Significant - + Raijadhav and Kale (1987)
6x5LxT i High ) + (Sﬁstgyz/?narayana and Anand
3x15LxT - Significant - + Tendulkar (1994)
5x10LxT - High - + Dharmatti (1995)
3X5LxT Significant Significant - + Kurian and Peter (1995)
8x6LxT - Significant - + Kumar et al. (1997)
4x4LxT - Significant - + Lakshmi (1997)
8 x 8 HD High - + - Patil (1997)
12x2LxT Significant Significant + - Sharma et al. (1999)
3x19LxT Significant Significant - + Dhaliwal et al. (2000)
5x6LxXT - High - + Roopa et al.(2001)
5x10LxT Significant Significant + - Kulkarni (2003)
5x9LxT Significant Significant - + Prashanth (2004)
5x8LxT Significant Significant + - Ashwini (2005)
30LxT Significant - - + Kumar et al. (2013)
16 pH 10X10 HD Significant Significant + + Rajput (1987)
15x3 LXT Significant + + + Tendulkar (1994)
8X8 HD Significant Significant + + Patil (1997)
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. Combining ability Gene action
Sl. Characters Material and N References
No. method used GCA SCA Additive on-
additive
5X10 LXT - Significant - + Kulkarni (2003)
9X3 LXT Significant Significant + + Prashanth (2004)
15X3 LXT Significant Significant - + Mahendrakar (2004)
17 Lycopene i ) ) ) Over .
domimance Bhutani (1980)
- - - - q Qver Bhutani and Kalloo (1989)
omimance
12x4 L xT - Significant - + Raijadhav and Kale (1987)
i . i Sathyanarayana and Anand
6X5LxT High + (1992)
18 B-carotene i ) ) ) . Qver Bhutani (1980)
omimance
- - - - q Qver Bhutani and Kalloo (1989)
omimance

L x T= Line x Tester, HD= Half diallel, FD= Full diallel, GCA= General combining ability and SCA= Specific combining ability.




2.3 Correlation studies

Association of economically important quantitative characters which is statistically
determined by correlation coefficient has been quite useful as a basis of selection. Correlation
studies provide information that the selection for one character will result in progress for all

correlated characters. Review of literature on correlation studies are summarised as follows.

Several workers have reported a strong association of characters in tomato. In a
study with 21 genotypes, the trait yield per plant was positively correlated with fruit weight and
number of fruits per plant and negatively correlated with days to 50 per cent flowering (Padma
et al., 2002). Aravindakumar (2001) studied the association of characters in tomato over three
different sets of environment (all, rich and poor environment). Number of fruits per plant was
positively correlated with plant height and number of primary branches and negatively
correlated with days to 50 per cent flowering. Total yield per plot was positively correlated with
plant height and number of primary branches, average fruit weight, number of fruits per plant
and yield per plant in all the three environments.

Harer et al. (2002) study the association of the characters in 37 genotypes. The
number of fruits per cluster and number of fruits per plant had positive and significant
correlation with yield per plant. Number of primary branches, fruit weight and ascorbic acid

content showed negative association with yield.

Ninety-two genotypes of tomato were evaluated for correlation studies (Singh et al.,
2004). The number of fruits per plant and number of fruits per cluster was positively correlated
with yield per plant. Number of fruits per plant and number of fruits per cluster were negatively
correlated with average fruit weight. Plant height showed positive correlation with days to 50
per cent flowering, days to first fruit set, number of fruits per plant and TSS. Days to 50 per

cent flowering were positively associated with days to first fruit set and TSS.

Joshi et al. (2004) revealed the association of the characters in 37 genotypes of
tomato. Yield per plant was positively correlated with average fruit weight, fruit length and
plant height. The average fruit weight was positively correlated with fruit length, fruit breadth
and pericarp thickness. However, fruit weight was negatively correlated with number of fruits

per pant, number of fruits per cluster and ascorbic acid content of the fruit.

Manna and Paul (2012) studied the association between fruit yield and some yield
components in 15 tomato genotypes. The plant height, fruit length, fruit bearing length and
pericarp thickness had positively correlated with fruit yield per plant. Whereas fruit yield per
plant was positively and significantly correlated with pericarp thickness, fruit length, fruit
weight and number of fruits per plant, while other traits like fruit yield per plant had negatively
and significantly association with days to 50 per cent flowering, plant height and number of

primary branches per plant.



Buckseth et al. (2012) studied the association of the characters in 40 genotypes of
tomato. Yield per plant expressed a highly significant positive correlation with pericarp
thickness, shelf life, TSS, fruit shape index and number of fruits per plant was positively and
significantly correlated with yield per plant, whereas it had negatively correlated with average

fruit weight.

Shashikanth et al. (2012) studies on correlation and path analysis were carried out by
using thirty tomato genotypes. Fruit yield had a positive and highly significant association with

number of fruits per plant and number of branches per plant.

Ahirwar et al. (2013) reported the genetic variability, heritability and correlation in 19
tomato genotypes. Traits like plant height and number of branches at 120 DAT, number of
fruits per plant, average fruit weight, number of cluster per plant, fruit set, radial diameter and
polar diameter, ascorbic acid and TSS showed positive correlation with fruit yield per hectare,
whereas days to 50 per cent flowering, leaf curl incidence and intensity showed negative

correlation with fruit yield per hectare.

Manish and Leena (2014) conducted for the estimation of variability in six parents and
their 15 Fis. Study revealed that fruit length andfruit width and pericarp thickness was directly

correlated with the shelf life of the fruit.

2.4 Pest and disease incidence studies

Tomato leaf curl virus (ToLCV) disease

Tomato leaf curl virus was reported to be a serious disease in tomato throughout
India. The disease may cause upto 75 per cent or more reduction in fruit yield and due to its
devastating nature it has become a national problem (Sastry and Singh, 1973).In tomato, the
first resistance was found in Lycopersicon pimpinellifolium and Lycopersicon esculentum
(Holmes, 1948).

Sixty-three tomato entries consisting of 20 cultivars, 36 genotypes and seven wild
species were screened for resistance to TLCV under field conditions. The test entries under
field conditions were grouped into six distinct categories, based on final percent disease
incidence at 75 days after transplanting only one entry, EC 5888 showed a highly resistant
reaction. While, EC 8630 and EC 26512 were resistant. Pusa Uphar, EC 251709, EC 35446,
EC 165700, LE 23, IIHR 2187, IIHR 2272, IIHR 2273 and IIHR 2274 were moderately
resistant. These fields promising genotypes were further tested by mechanical sap inoculation
for confirmation of resistance, two genotypes viz. EC 8630 and EC 5888 were highly
resistant, LE 23 and EC 52652 were resistant and EC 165700 displayed a moderately

resistant reaction was studied by Venkata Raman et al. (2006).



In this study, 134 accessions of Solanum lycopersicum and six accessions of
Solanum peruvianum were assessed for resistance to an Iranian isolate of TLCV. Plants were
inoculated using whiteflies (Bemisia tabaci) and the reaction of plants was evaluated based
on disease symptoms. All accessions of Solanum lycopersicum had demonstrated various
degrees of disease symptoms. However, all six accessions of Solanum peruvianum were
resistant and remained symptomless. The high level of resistance noted in whitefly inoculated
accessions of Solanumperuvianum was not observed in graft inoculated plants of these

accessions (Azizi et al.,2008).

Singh (2014) studied the evaluation of tomato genotypes and its reaction against
ToLCV causing leaf curl disease in 32 tomato genotypes.Among the screened genotypes,
one wild accession, H-88-78-1 showed immune reaction against ToLCV without producing
any symptoms of leaf curl disease. Three genotypes viz., Hissar Lalima, TLBRH-6 and NS-
515 showed resistant reaction and eight genotypes viz., Hissar Anmol, Kashi Vishesh, Kashi
Amrit, Kashi Sharad, KS-17, KS-118, Avinash-2 and US-1008 found moderately resistant
reaction to ToLCV.

Tomato fruit borer (TFB) pest

Tomato fruit borer has been found to cause a yield loss of up to 35 per cent in tomato
and up to 37.79 per cent in Karnataka, India (Dhandapani et al., 2003). In USA
alone,Helicoverpa spp. causes a loss of more than one billion dollars to various crops, despite
insecticide applications, worth another $250 million per year (Anonymous, 1976 and Johnson
et al., 1986). Control of the insect pests through the application of insecticides cause ill effects
like development of insecticide resistance in the pests, pest resurgence, environmental
pollution and health hazards. Host plant or varietal resistance constitutes an important tool for
the integrated management of the pest insect. There are many reported studies, where the
populations of Heliothis spp. were managed, using host-plant resistance, alone or in
conjunction with other methods (Lukefahr, 1982). The development and -cultivation of
Helicoverpa armigera resistant tomato cultivars is very limited in the India due to the lack of
information about resistant tomato cultivars. Therefore, there is a need for borer resistant

tomato varieties to minimize the use of insecticides.

Sharmaet al. (2006) found that out of 11 entries of tomato screened against
Helicoverpa armigera among the different cultivars, the cultivar Rodade-1 showed negligible
infestation at both the locations while BL-333-3, BT-18, PTOM-9802-3 and Palam Pink

recorded comparatively low flower and fruit damage.

Considering the field screening of different tomato varieties for resistance
againsttomato fruit borer, among nine tomato varieties evaluated against tomato fruit

borer,the varieties BARI-2 (Ratan) and BARI-8 were the susceptible variety to tomato



fruitborer and the varieties BARI-3, BARI-7, BARI-9, BINA-3 and BINA-4 were themoderately
resistant, whereas BINA-1 and BINA-2 were the highly resistant (Monowara, 2007).

Mohammad et al. (2011) studied the screening of tomato genotypes for resistance to
tomato fruit borer. Study revealed that the genotypes viz., Roma VF, NARC-1 and FS-8002
were categorized as susceptible genotypes with fruit infestation (37.69%, 37.08% and
36.41%, respectively) and larval population per plant (1.02%, 1.02% and 0.84%,
respectively). Whereas, the genotypes viz., Sahil, Pakit and Nova Mecb had fruit infestation
(12.30%, 13.14% and 13.96%, respectively) and larval population per plant (0.42%, 0.42%

and 0.43%, respectively) and declared as resistant genotypes to tomato fruit borer.

Singh et al. (2013) studied theperformance of 13 tomato hybrid varieties against the
fruit borer, Helicoverpa armigera (Hubner) infestation. None of the varieties was found to be
highly resistant. Two varieties, viz., NS-538 (Namdhari seed) and Shaktiman were least
infested and classified as resistant varieties. Nine varieties viz., NS-501 (Namdhari seed),
Lakshmi, Shahenshah, NS-815 (Namdhari seed), All rounder, Manithoibi, Manileima, Ms
(Marglobe supreme) and American Apple were graded as moderately resistant. Two varieties

viz., Dev and Manikhumnu were rated as moderately susceptible.



3. MATERIAL AND METHODS

Study on “Heterosis and combining ability studies in tomato (Solanum lycopersicum
L.)” was undertaken during the year 2013-14 at Vegetable Sciencefields ofKittur Rani
Channamma College of Horticulture,Arabhavi. The details of the material used for the
investigation, development of Fi’'s and their evaluation, experimental designs adopted and
statistical procedures followed are outlined in this chapter.

3.1 Experimental site

The investigation on heterosis and combining ability studies in tomato is conducted at
the Department of Vegetable Science of Kittur Rani Channamma College of Horticulture,
Arabhavi, Gokak taluk, Belgaum district, Karnataka. The soil of research field is comprised of
medium red sandy loam.

3.2 Location and climate

Arabhavi is situated in Northern dry zone of Karnataka State at 16° 12’ North latitude,
74° 54’ East longitude and an altitude of 640 meters above the mean sea level. Arabhavi,
which comes under the Zone-3 of Region-2 among the agro-climatic zones of Karnataka, has
benefits of both the South-West and North-East monsoons. It is situated in command areas
which receives water from Ghataprabha Left Bank Canal from mid-July to mid-March. The
meteorological data recorded during the period of experimentation is given in Appendix-I.

3.3 Experimental material

3.3.1 Selection of parents

The parents used in the study were selected based on their disease resistant and
yield. There are 15 lines and 3 testers used for investigation and these were developed at
Department of Vegetable Science, Kittur Rani Channamma College of Horticulture, Arabhavi.
Testers used were quite consistent for yield and had acceptable quality traits in earlier trials
carried out. The descriptions of linesand testers are described in Table 3.



Table 3. Salient features of parents used in line x tester study in tomato

SI. No. Lines Source Features
1 T-26 KRCCH, Arabhavi |Medium sized round fruits, determinate and weighing about 57.52 g.
2 T-36 KRCCH, Arabhavi |Medium sized round fruits, determinatewith TSS 5.44 %brix, weighing about 63.03 g.
3 S-22 KRCCH, Arabhavi Determinate growth habit, fruit is flat round shape, fruit colour is dark red.
4 K-3 KRCCH, Arabhavi Medium sized, round fruits determinate having TSS 4.46°brix.
5 T-57 KRCCH, Arabhavi Determinate medium sized pear shaped fruits having TSS 4.14%rix.
6 TB-1 KRCCH, Arabhavi Medium sized round shape fruits weighing about 58.46 g with TSS 4.52 %brix.
7 Hub-18 KRCCH, Arabhavi Medium sized round to oval shape fruits with prominent beak having TSS 4.96°rix.
8 DMT-1 UAS, Dharwad Medium sized round fruits, determinate with TSS 5.44 brix, weighing about 55.56 g.
9 DMT-3 UAS, Dharwad Produces medium sized round fruits with prominent beak and pH is 3.96.
10 |DMT-5 UAS, Dharwad Medium sized round fruits having TSS 4.12 °brix and pH 3.9
11 Megha/ UAS, Dharwad Indeterminate, round and medium sized fruits, jointed pedicel, yields 25-30t/ha, tolerant to
L-15 high temperature resistant to bacterial wilt.
: Plants semi-determinate, fruits medium (65 g), oblate with light green shoulder. Deep red
12| Arka Meghali  |IIHR, Bengaluru fruits. Suitable for fresh market. Suitable for kharif season. Duration 125 days.
. Plants semi-determinate, fruits medium large (80-90 g) oblate with light green shoulder which
13 | Arka Vikas IIHR, Bengaluru develop deep red on ripening. Suitable for both kharif and rabi seasons, duration 140 days.
14 |Vaibhav UAS, Bengaluru Det_ermlnate, theqttractlve smooth oval shaped fruits, red
having excellent firmness.
15 Swarna HARP, Ranchi Def[errr.unate grtgvv‘gh habit, produces medium sized, oblong, deep red fruits, total soluble
Naveen solids : 5.0-6.0 ®brix
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Sl. No. Testers Source Features

Plants semi determinate. Fruits oblate with light green shoulder. Fruits have stylar end scar.

16 |Arka Abha IIHR, Bengaluru Develops deep red color on ripening. Resistant to bacterial wilt caused by Ralstonia
solanacearum. Bred for fresh market. Suitable for both kharif and rabi.
Medium sized oblong shaped fruit and shape is flat suitable for table purpose or salad

17 |Arka Alok IIHR, Bengaluru preparation, fruit weight is 60.00 g. Resistant to bacterial wilt caused by Ralstonia
solanacearum.
Fruits are medium size, compressed round with ridgy in shape and having dark green

18 |DMT-2 UAS, Dharwad shoulder. Fruit weighing about 53.45 g, determinant. Resistant to bacterial wilt caused by
Ralstonia solanacearum.

19 JK Deshi (Fy) JK private seed Determinate, flattish round and small-medium sized fruits, jointed pedicel, excellent yielder,

(CO) company having green shoulders, resistant to blight disease, TMV, wilt and nematode.

KRCCH: Kittur Rani Channamma College of Horticulture

IIHR:Indian Institute of Horticultural Research, Hessaraghatta

UAS: University of Agricultral Sciences

HARP: Horticulture and Agroforestry Research Programme




Plate 1. General view of crossing block



3.3.2 Crossing programme

The parental seeds were sown on 9" May, 2013 in the protrays. Four week old
seedlings were transplanted in crossing block at spacing of 60 cmx 45 cm on 6™ June, 2013.
Healthy flower buds in a cyme preferably of the first flush (expected to open in the next day)
were selected for emasculation and pollination. The selected buds were emasculated by hand
using forceps in the evening hours between 4.00 pm to 6.00 pm. The emasculated flowers (1
to 2 per cyme) were covered with butter paper bags to avoid contamination. The pollination of
emasculated flowers was done next day morning during anthesis time (7.00 am to 10.30 am).
Well opened flowers with dehisced anthers were collected from the male parents, the butter
paper bag was removed carefully and stigma was brought in contact with dehisced anthers of
male flowers. The female flower was covered with butter paper bag immediately for easy
identification and further avoiding the contamination from other pollen. The pedicel of each
pollinated flowers was tied with label bearing information of female and male parents and date
of crossing for identification. The riped fruits were harvested and the seeds were extracted by
fermentation method. Simultaneously, some flowers in each of these genotypes were selfed
by covering the flowers with butter paper bags. The selfed fruits were collected and seeds
were extracted.

3.3.3 Evaluation of parents and hybrids

The seeds were sown on 24t September, 2013 in the pro-trays. Twenty six days old
seedlings were transplanted in the experimental block i.e. Randomized block design with two
replications with the spacing of 60 cm x 45 cm. Each entry was represented by a single row of
16 plants spaced at 60 cm apart in a row which were kept apart at 45 cm. The commercial
hybrid JK Desi (F1) was used ascommercial check. The plants were fertilized with 115 kg of
N, 100 kg of P20s and 60 kg of KO per hectare and were grown under irrigation
(Anonymous, 2007).

3.4 Observations recorded

3.4.1 Growth characteristics

The following observations were recorded on five randomly selected plants from each
entry and the average of these five plants was worked out for the purpose of statistical
computation. The details of observations recorded in each experiment and techniques
adopted for recording the observations were as follows.

3.4.1.1 Plant height

Plant height was measured in centimeters from the ground level to the tip of the plant
at 60 and 90 days after transplanting.

3.4.1.2 Number of primary and secondary branches per plant

Number of primary and secondary branches per plant was counted at 60 and 90 day
after transplanting.

3.4.2 Flowering and earliness parameters
3.4.2.1 Days to first flowering

Number of days taken from the date of transplanting to first flower opening was
counted and recorded.






Plate 2: General view of experimental plot



3.4.2.2 Days to 50 per cent flowering

Number of days from transplanting to first flower appearance in 50 per cent of the
plants in each row was recorded and the average was computed.

3.4.2.3 Days to first fruit set

Number of days taken from the date of transplanting to first fruit set (pea nut stage)
was recorded.

3.4.2.4 Days to first fruit maturity

Number of days taken from the date of transplanting to first fruit attaining
physiological maturity (colour break stage) was recorded.

3.4.3 Yield parameters
3.4.3.1 Polar diameter of fruit

Polardiameter was measured from stalk end to blossom end of fruit at third harvest by
using digital calipers and average of 25 fruits was computed and expressed in centimeters.

3.4.3.2 Equatorial diameter of fruit

Equatorial diameter of fruit at the highest bulged portion was measured at third
harvest by using digital calipers and average of 25 fruits was worked out and expressed in
centimeters.

3.4.3.3 Number of fruits per cluster

Number of fruits per cluster was noted from randomly selected five clusters in each of
five tagged plants and average was worked out.

3.4.3.4 Average fruit weight
Average fruit weight in grams was computed by using formula

Total fruit weight from all the pickings

Average fruit weight (g) =
Total number of fruits from all the pickings

3.4.3.5 Number of fruits per plant

Number of fruits harvested from five tagged plants at each picking was counted and
total number of fruits per plant was computed by adding number of all harvests and dividing it
by number of plants.

3.4.3.6 Fruit yield per plant

Fruit yield was determined by adding the total fruit weight all the pickings from each
tagged plant and expressed in kilograms (kg).

3.4.3.7 Yield per plot

Fruit yield was calculated by adding the total yield of all plants present in the
respective plot.



3.4.3.8 Yield per hectare

Fruits harvested in each plot from all pickings were weighted in kilograms. Yield per
hectare was calculated by using following formula and expressed in tonnes per hectare.

Yield per plot (kg) x10, 000m?
Yield per hectare =

Plot area x 1, 000m?2

3.4.4 Seed parameters
3.4.4. 1 Number of seeds per fruit

In each treatment, five fruits from tagged plants were collected randomly and seeds
of each crossed fruit were extracted separately by fermentation method. Number of seeds per
fruit was counted manually and added, the mean number of seeds per fruit was worked out.

3.4.4. 2 Seed weight per fruit (g)

In each treatment five fruits from tagged plants were selected randomly and seeds
were extracted by fermentation method, dried to seven per cent seed moisture and seed
weight of five fruits was recorded in grams and mean seed weight per fruit was calculated.

3.4.4. 3 Thousand seed weight (g)

Count the thousand seeds of two replication from each treatment and recorded the
weight in grams.

3.4.4. 4 Seed yield per plant

The seeds were extracted from riped crossed fruits harvested from five tagged plants
by following fermentation method and dried under shade for six to eight days till it reached to
constant seed moisture (7.00%). The total seed weight was recorded, mean was worked
outand later seed weight per plant in grams was recorded.

3.4.5 Quality parameters
3.4.5.1 Fruit color (market appeal)

Market appeal of tomato fruits judged based on fruit color, shape and overall
acceptability. The fruits are evaluated by assigning different numerical as the score value
based on their quality.The scale adopted by Ranganna (1986) for fruit colorwas used for
grouping the genotypes in the different categories.

Score card
Hedonic scale Colour & appearance Shape Overall acceptability
Highly acceptable 5 5 5
Acceptable 4 4 4
Fairly acceptable 3 3 3
Poorly acceptable 2 2 2
Not acceptable 1 1 1




3.4.5.2 Number of locules per fruit

Numbers of locules were counted from five fruits taken at random from each
treatment and cut transversely in the middle.

3.4.5.3 Rind thickness

The rindthickness was measured in millimeter with the help of digital calipers and the
mean was computed.

3.4.5.4 Total soluble solids (TSS)

A drop of tomato juice from each reference entry was placed on the prism of Brix
hand refractrometer and reading was recorded. Necessary temperature corrections were
made to room temperature (25°C) and expressed in °brix.

3.4.5.5 pH of fruit juice

Tomato juice from each entry was extracted in a beaker and pH was measured using
pH meter.

3.4.5.6 Lycopene (mg/100g)

Lycopene content of fruits was estimated through the procedure given by Sadashiam
and Manickam (1992). Three to four tomato fruits were pulped well and 5 g of this pulp was
taken. This pulp repeatedly extracted with acetone using pestle and mortar. Pooled acetone
extract transferred to a separating funnel consisting of 20 ml petroleum ether and mixed
gently. Then 20 ml of 5 per cent sodium sulphate was added in separating funnel and again
20 ml of petroleum ether was added for clear separation of layers. The two phases were
separated and the lower aqueous layer re-extracted with additional 20 ml petroleum ether
until the aqueous phase became colourless. Petroleum ether extract was washed with
distilled water and poured into brown bottle containing 10 g anhydrous sodium sulphate. After
30 minutes petroleum extract decanted into 100 ml conical flask through cotton wool. Final
volume made upto known volume by adding petroleum ether and the absorbance was
measured in a spectrophotometer at 503 nm using petroleum ether as blank. Lycopene
content was estimated by using following formula.

Absorbance (1 unit) = 3.1206 ug lycopene/ml
31.206 x Absorbance
Lycopene (mg) in 100 g sample =

Weight of sample (g)
3.4.5.7 B—carotene (1g/1009)

p—carotene content of fruits was estimated through the procedure given by
Sadashiam and Manickam (1992). Sample of 10 g is dispersed in 50 ml water-saturated n-
butanol to make a homogenous suspension. It is shaken gently and allowed to stand
overnight (16 h) at room temperature in complete dark. The suspension is again shaken and
filtered through the whatman filter paper no.land the volume of filtrate is made to 100 ml. The
absorbance (A) of the clear filtrate is measured at wavelength of 440 nm in spectronic 20
using saturated n-butanol as a blank. The amount of 3-carotene is calculated from the
slandered cure (20-200 micro gram/ml) using the following equation.

3-carotene content (ppm) =0.0105 + 23.5366XA

3.4.6 Disease incidence



3.4.6.1 Tomato leaf curl virus incidence

Observations recorded at 60 days after transplanting. The total number of plants
affected by ToLCV disease are recorded and expressed as per cent. The per cent disease
incidence was calculated using the formula (Muniyappaet al., 1991).

Number of infected plants
Per cent disease incidence = x 100
Total number of plants

Sl. No. Reaction Percent
1. Resistant 5-9
2. Moderately resistant 10-19
3. Moderately Susceptible 20-39
4, Susceptible 40-69
5. Highly susceptible 70-100

3.4.6.2 Fruit borer incidence

The ratio of number of fruits damaged by fruit borer (Helicoverpa armigera) larvae as
identified by the hole on upper surface or shoulder of fruit and subsequent whitening and
dropping to that of total number of fruits in each genotypes in each replication was done. The
scale adopted by Kashyap and Verma (1986) for fruit borer was used for grouping the
genotypes in the different categories are as under.

SI. No. Reaction Percent
1. Highly resistant 0-5
2. Resistant 5-10
3. Moderately susceptible 10-20
4, Susceptible > 20

Average number of damaged fruits per plant
Fruit borer incidence (%) = x 100
Total number of fruits per plant

3.6 Statistical analysis

Replication means for various characters of parents and hybrids were subjected to
line x tester analysis (Kempthorne, 1957).

3. 6.1 Heterosis

The mean of all the replications for each parents, hybrids and check for each of the
characters was computed and used in estimation of heterosis. Heterosis was calculated as
the percentage increase or decrease of mean F1 performance (F1) over the means of better
parent (BP), the best parent (BTP) and the commercial check (CC).



F1—BP
1) Heterosis over the better parent (%) = ------------- x 100
(Heterobeltiosis) BP

Where

BP is the mean of superior parent involved in development of respective Fiand Fiis
mean of Fihybrid.

F1—-BTP
2) Heterosis over the best parent (%) = --------------- x 100

Where, BTP is the mean of the best parent among parents involved in development
of F1’s for each character.

Fi1—-CC
3) Heterosis over the commercial checks (%) = ------------- x 100
(Standard Heterosis) CcC

Where, CC is the mean of commercial check JK-Desi.

I 2Errorvariance

SE for (BP and Check) = ¥ r

Critical differences (CD) were calculate by multiplying the SE with table't’ value at 5
per cent and 1 per cent of probabilities for error degrees of freedom.

3. 6.2 Combining ability

Variance due to general combining ability (GCA) of parents and variance due to
specific combining ability (SCA) of crosses (hybrids) were worked out on the procedure
developed by Kempthorne (1957).

ANOVA for combining ability

Degrees of Mean sum of Expected mean sum of
Sources
freedom squares squares

Replication (r-1)

Genotype (I+t+1It-1) Mg

Parents (I+t-1) Mp

Parents Vs crosses 1 Mpc

Crosses (It-1) Mc

Lines (I1-1) M1 c? +rCov (F.S) — 2Cov
(F.S.) +IrCov (H.S.)

Testers (t-1) M2 c? +rCov (F.S) — 2Cov
(F.S.) +trCov (H.S.)

Line x tester (I-1)x(t-1) Ms o2+ rCov (F.S) — 2Cov
(H.S))

Error (I+t+1It-2)(r Ma ce?

- 1)
Total (Itr-1)




Where r =number of replications
[ = Number of lines
t = Number of testers

r = Number of replication

1 [(.a ~ DM, + - DM, "

2
g =Cov HS =
24 ri2lt —1—-1t) l4+t4+2

oc

M, — M,
T

ﬂﬁca =
02, = CovHS - 2CovFS§S

Estimation of combining ability effects

The model adopted to estimate gca and sca effects of ijk observations was as
follows.

Xik = pu+ gi + gj + Sij + eijk
Where p = population mean
gi = gca effects of it" line
gi= gca effects of ji tester
Sij = sca effects of i x ji" cross
eik= error associated with observation ijk

The gca effects of parents and sca effects of crosses (hybrids) were estimated as
indicated below.

General combining ability effects

X, X ..

(@ Line: gi = = - 7o

x. " w
{b) Testers: g; = i ;(r-r_ : >{:::r -

Specific combining ability effects

xi!'j Xx;, x_j,_ B -
U= txr Ilxr I xtxr

Where
| = number of lines
t = number of testers
r = number of replications

gi = gca of i" line



xi.. = total of it line over all the testers

X... = total of all the crosses

gj = gca of jih testers

X.j. = total of cross i x jth testers over all replications
Sij = sca effects of i x j crosss
xi. = total of ij"cross

Standard errors of gca and sca effects

IErrm‘ variance
SE (GCA) for lines = ¥ L i

IErrnr variance
SE (GCA) for testers = ¥ S

IE’.I"'T‘GT‘ variance
SE (SCA) = ¥ L4

Critical difference (CD) were calculated by multiplying the SE with table ‘' value at 5
per cent and 1 per cent of probabilities for error degrees of freedom.



4. EXPERIMENTAL RESULTS

Studies on heterosis and combining ability were carried out in tomato. Forty five
crosses were developed by crossing each of the fifteen lines with three testers. All the
crosses were evaluated along with parents and commercial check for assessing magnitude
and direction of heterosis and identifying good combiners for various characters. The results
obtained in the present investigation are presented with following sub headings.

4.1 Analysis of variance
4.2 Per se performance, magnitude and direction of heterosis
4.3 Combining ability effects and variance

4.4 Correlation studies

4.1 Analysis of variance

The results of analysis of variance for 28 characters under study are summarized and
presented below (Table 4).

4.1.1 Genotypes

The variance due to genotypes (crosses and parents) was significant (at p=0.01) for
all the growth, earliness, yield and quality parameters, viz., plant height at 60 and 90 days
after transplanting (DAT), number of primary and secondary branches at 60 and 90 DAT,
days to first flowering, days to 50 per cent flowering, days to first fruit set, days to first fruit
maturity, equatorial and polar diameter of fruit, number of fruits per cluster, average fruit
weight, number of fruits per plant, yield per plant, yield per plot, yield per hectare, number of
seeds per fruit, seed weight per fruit, 1000 seed weight, seed yield per plant, number of
locules per fruit, rind thickness, total soluble solids, pH, lycopene and B-carotene.

4.1.2 Parents

Parents differed significantly (at p=0.01) among themselves for all the growth,
earliness, yield and quality parameters studied except days to first flowering, days to first fruit
set varied significantly at p=0.05 only and days to 50 per cent flowering, days to first fruit
maturity, number of fruits per cluster and lycopene did not vary significantly.



Table 4. Analysis of variance (mean sum of squares) of line x tester analysis for growth, flowering, earliness, fruit yield, seed yield
and qualityparameters in tomato

Parents Line
Sl Characters Replications | Genotypes | Parents Vs Crosses Lines Testers X Error
No. Crosses Tester
Degrees of freedom 1 62 17 1 44 14 2 28 62
1 |Plant height at 60 DAT (cm) 66.59 131.53* | 130.71* | 13.27* | 134.54* | 144.18* | 41.86* | 119.72* | 18.63
2 |Plant height at 90 DAT (cm) 417 156.80** | 108.43* | 15.72* | 178.69** | 121.52* | 1.92 NS | 138.21** | 8.37
3 |Number of primary branches 0.76 4.07* 476% | 13.14% 3.60%* 358 | 68NS | 19.27* | 0.50
at 60 DAT
4 |Number of primary branches 0.002 3.15% 3.66%* 7.74% 2.85% 2.40* | 1.68NS | 17.86* | 0.55
at 90 DAT
5 |Number of secondary 0.65 4.87* 2.23% 4.60%* 5.80%* 2.14* | 582NS | 4.60* | 0.54
branches at 60 DAT ' ' ' ' ' ' ' ) '
6 |Number of secondary 1.17 6.76% | 2.93% | 2856 | 7.74% | 287 | 237NS | 2.37%* | 0.52
branches at 90 DAT ' ' ' ) ' ' ) ) '
7 |Days to first flowering 4.96 10.64* | 11.38% | 1.40* | 1057** | 11.89* | 8.16 NS | 10.75* | 537
8 |Days to 50 per cent flowering 14.67 419~ | 219NS | 013* | 506NS | 2.58NS | 0.50NS | 0.05* | 3.48
9 |Days to first fruit set 14.67 4.19 * 5.32+ 076* | 383NS | 560* | 6.00NS | 0.005* | 2.61
10 |Days to first fruit maturity 6.22 11.91* | 1056 NS | 1.02* | 12.68* |10.77NS| 11.16* | 6.42* | 6.62
11 (Erﬂ;";to”a' diameter of fruit 12.66 61.32% | 7653 | 17.37* | 56.45% | 84.39% | 59.37%* | 0.82* | 4.94
12 |Polar diameter of fruit (mm) 113.12 69.02** 16.30** | 208.33 ** 86.22** 17.64** | 3.91 NS 22.28* 3.24




Table 4 Contd...

Parents Line
sl Characters Replications | Genotypes | Parents Vs Crosses Lines Testers X Error
No. Crosses Tester
Degrees of freedom 1 62 17 1 44 14 2 28 62
13 |Number of fruits per cluster 3.94 0.59** 0.69 NS 0.03 ** 0.56 ** 0.71NS | 0.74NS | 0.37* | 0.40
L .
14 | Average fruit weight (g) 0849.17 | 7914.22% | 746.00 | 5494.41% | 8219.26+ | 8327-97"| 5894 16% | 420,13+ | 192.40
15 |Number of fruits per plant 30.80 362.12** | 332.31** 24.25* 381.31** | 376.05** | 108.88** | 166.73** | 3.91
16 |Yield per plant (kg) 0.46 0.75** 0.69** 1.10** 0.76** 0.77** 0.32** 0.34** 0.01
17 |Yield per plot (kg) 115.62 170.21** | 156.39** | 248.06** | 173.77* | 174.18* | 71.94* | 76.27** | 4.51
18 |Yield per hectare (t) 166.75 392.00** | 350.10** | 338.18* | 409.42** | 387.39** | 165.17** | 197.88** | 7.69
*

19 |Number of seeds per fruit 8.44 1884.73** | 276.08** | 2961.35** | 1520.13** 3029'31 353.97* |4014.07**|108.71
20 |Seed weight per fruit (g) 1.91 2.73* 3.45** 0.09 ** 2.52** 3.79** 2.71** 0.05** 0.07
21 |1000 seed weight (g) 0.001 0.008** 0.014** 0.006** 0.005** 0.014* | 0.005** | 0.022** | 0.003
22 |Seed yield per plant (g) 0.28 25.85** 27.58** 1.35* 25.74** 31.14** 1.60** 29.73** | 0.21
23 |Number of locules per fruit 0.02 1.15%* 1.28 ** 0.16 ** 1.130** 1.47* 0.61** 0.0005 | 0.09
24 |Rind thickness (mm) 0.02 0.08** 0.09** | 0.005 NS 0.09** 0.09** 0.07** 0.01* | 0.004
25 |Total soluble solids (°Brix) 0.62 0.71** 1.06** 0.25 NS 0.59** 1.04** 0.98** 1.38** 0.13
26 |pH 0.24 0.20** 0.20** 0.06 NS 0.20** 0.18** 0.43** 0.07** 0.07
27 |Lycopene (mg/100g) 652.72 582.67** | 4.86 NS | 133.05* | 816.13 ** 5.50 * 2.79 NS | 0.031NS | 58.01
28 |B-carotene (mg/100g) 0.33 19.92** 10.87** | 0.48 NS 23.86 ** | 11.40** 9.13** 6.98* 1.10

*and** indicate significance of values at p=0.05 and p=0.01, respectively. NS: Non significant, DAT: Days after transplanting.




4.1.3 Parents Vs Crosses

The variance due to parents vs crosses was found significant (at p=0.01) among
themselves for growth, earliness, yield and quality parameters studied except rind thickness,
total soluble solids, pH and p-carotene did not vary significantly.

4.1.4 Crosses

There was significant (at p=0.01) difference among the crosses for all the growth,
earliness, yield and quality parameters studied except for days to 50 per cent flowering and
days to first fruit set did not vary significantly.

4.1.5 Lines

Lines differed significantly (at p=0.01) among themselves for all the growth, earliness,
yield and quality parameters studied except days to first flowering and days to first fruit set
varied significantly at p=0.05 only and days to 50 per cent flowering, days to first fruit maturity
and number of fruits per cluster did not vary significantly.

4.1.6 Testers

Testers differed significantly (at p=0.01) among themselves for all the growth,
earliness, yield and quality parameters studied except number of seeds per fruit varied
significantly at p=0.05 only and plant height at 90 DAT, number of primary and secondary
branches at 60 and 90 DAT, days to first flowering, days to 50 per cent flowering, days to first
fruit set, polar diameter of fruit, number of fruits per cluster and lycopene did not vary
significantly.

4.1.7 Line x Tester

Variance due to line x tester interaction was significant (at p=0.01) for all the growth,
earliness, yield and quality parameters except rind thickness varied significantly at p=0.05
only.

4.2 Per se performance, magnitude and direction of heterosis

The per se performance of crosses, parents and the commercial check are presented
here under. Heterosis can be defined as superiority of F1 over the parents. Heterosis worked
out over better parent, the best parent and the commercial check (JK Desi F1) are presented
for growth, earliness, yield and quality parameters. The hybrid (JK Desi F1) was selected as
the commercial check, since it is the commercially popular widely grown F1 hybrid.

4.2.1 Plant height (Table 5 and 6)

Genotypes varied significantly among themselves forplant height at 60 and 90 DAT.
Plant height at 60 DAT ranged from 49.20 (K-3) to 81.65 cm (T-26) among lines, 52.70 (Arka
Alok) to 66.46 cm (DMT-2) among testers and 41.70 (Arka Vikas x Arka Alok) to 84.20 cm
(Arka Meghali x DMT-2) among crosses. Magnitude of heterosis over better parent and the
commercial check was significant in both the directions. Maximum heterosis over better
parent (34.54 %) was observed in the cross K-3 x Arka Alok. None of the crosses recorded
positive and significant heterosis over the best parent and the cross Arka Meghali x DMT-2
recorded maximum heterosis over commercial check (30.54%). Out of 45 crosses studied, 16
crosses over better parent and eight crosses over the commercial check exhibited positive
and significant heterosis.



Table 5. Per se performance of parents, crosses and commercial check for growth, flowering and earliness parameters in tomato

~ Plant height (cm) Number of primary | Number of secondary Da_ys to Days to 50 Days tQ Days tQ

No. Genotypes branches branches first per cent first fruit | first fruit

60 DAT | 90 DAT | 60 DAT | 90 DAT | 60DAT | 90DAT | flowering | flowering set maturity

Lines
1 |T-26 81.65 94.95 7.50 8.10 5.50 7.00 29.50 35.00 37.50 82.00
2 |T-36 66.10 71.95 7.05 7.20 4.20 4.60 31.50 36.00 43.00 81.50
3 |Arka Vikas 55.50 63.15 7.30 8.00 5.70 6.60 35.50 38.50 42.00 80.00
4 | Swarna Naveen 68.70 73.90 5.40 6.40 4.40 5.40 34.00 37.50 43.00 82.00
5 |Vaibhav 55.85 66.30 7.50 8.30 6.80 8.20 28.00 33.00 37.00 78.50
6 |DMT-1 50.20 60.10 5.70 6.30 5.90 7.90 28.50 36.50 37.50 82.00
7 |DMT-3 53.30 56.10 6.60 6.70 4.50 5.00 36.00 36.50 42.50 81.50
8 |DMT-5 56.60 61.20 7.60 8.10 4.70 5.20 32.00 36.00 40.50 82.00
9 |S-22 58.50 70.30 5.50 6.70 3.80 5.40 28.50 35.50 36.50 80.50
10 |Arka Meghali 53.00 59.10 9.00 9.60 7.50 7.80 28.50 37.50 37.00 78.00
11 |[Megha 62.63 70.30 8.90 9.70 7.20 8.70 30.50 39.50 38.00 80.50
12 |K-3 49.20 54.43 5.98 6.50 4.70 6.00 31.00 40.00 39.00 84.50
13 |T-57 56.00 67.87 4.90 8.10 6.90 7.50 35.00 38.50 42.00 83.00
14 |TB-1 57.40 66.40 6.90 7.60 4.00 5.30 32.50 39.50 41.00 78.50
15 |HUB-18 70.40 78.70 7.30 7.80 6.00 6.30 28.50 38.00 36.00 77.50
Testers

16 |Arka Abha 57.90 64.85 8.20 9.95 7.10 8.30 34.50 36.50 43.00 81.00
17 |Arka Alok 52.70 59.10 10.00 11.80 7.85 8.20 33.50 36.00 40.00 76.00
18 |DMT-2 66.46 80.89 9.35 9.38 4.37 6.40 32.00 34.50 39.50 83.00




Table 5 contd.....

~ Plant height (cm) Number of primary | Number of secondary Da_ys to Days to 50 Days tQ Days tQ
No. Genotypes branches branches first per cent | firstfruit | first fruit
60 DAT | 90 DAT | 60 DAT | 90 DAT | 60 DAT 90 DAT | flowering | flowering set maturity
Crosses
19 |T-26 X Arka Abha 69.00 73.50 9.10 10.35 4.80 6.30 28.50 35.50 37.50 78.00
20 |T-26 X Arka Alok 71.50 78.50 8.70 9.40 7.30 8.30 29.00 33.00 38.00 75.50
21 |T-26 X DMT-2 68.10 74.70 10.00 11.70 7.90 8.40 29.00 33.50 36.00 75.50
22 |T-36 X Arka Abha 55.60 60.80 11.00 11.20 7.90 8.20 29.50 35.50 38.50 80.50
23 |T-36 X Arka Alok 59.20 64.80 10.00 10.50 5.95 6.40 32.50 36.50 40.50 78.00
24 |T-36 X DMT-2 73.50 78.60 9.65 10.30 5.40 7.80 28.50 35.00 37.50 78.00
25 |Arka VikasX Arka Abha 61.10 68.80 8.90 9.25 5.80 7.35 29.50 36.00 39.00 77.00
26 |Arka Vikas X Arka Alok 41.70 56.70 8.10 8.85 7.80 8.60 30.00 35.50 39.50 77.50
27 |Arka Vikas X DMT-2 66.50 70.55 8.30 8.40 6.00 6.50 28.00 35.00 36.50 80.00
28 | Swarna Naveen X Arka Abha 69.30 75.00 8.90 10.05 6.50 6.80 27.50 35.50 37.00 75.00
29 |Swarna Naveen X Arka Alok 50.80 60.25 8.30 8.40 5.60 7.20 32.00 38.50 40.50 76.50
30 |Swarna Naveen X DMT-2 80.60 84.65 9.20 9.80 4.90 5.50 31.50 34.50 38.50 83.50
31 |Vaibhav X Arka Abha 65.90 77.55 7.90 8.10 5.20 6.65 28.50 34.00 37.00 78.00
32 |Vaibhav X Arka Alok 57.60 70.20 7.55 8.40 6.50 8.80 35.50 38.50 44.00 79.50
33 |Vaibhav X DMT-2 63.90 77.60 5.70 6.20 6.80 7.50 31.50 35.50 38.00 79.00
34 |DMT -1 X Arka Abha 60.10 73.40 8.01 9.30 7.01 8.82 30.50 35.50 38.00 80.00




Table 5 contd.....

~ Plant height (cm) Number of primary | Number of secondary Da_ys to Days to 50 Days tQ Days tQ
No. Genotypes branches branches first per cent | firstfruit | first fruit
60 DAT | 90 DAT | 60 DAT | 90 DAT | 60 DAT 90 DAT | flowering | flowering set maturity
35 |DMT -1 X Arka Alok 57.75 60.20 7.40 7.80 7.15 8.80 32.00 36.50 39.50 76.00
36 |DMT -1 X DMT-2 63.50 77.30 8.30 8.50 7.40 8.05 31.50 36.50 41.50 80.00
37 |DMT-5 X Arka Abha 70.85 81.15 8.00 9.10 7.10 8.50 32.00 33.50 39.50 79.50
38 |DMT-5 X Arka Alok 71.80 80.45 8.90 9.30 7.30 8.75 27.00 33.50 38.50 76.50
39 |DMT-5 X DMT-2 75.80 83.24 5.80 7.50 4.30 6.60 30.00 35.50 38.00 76.50
40 |S-22 X Arka Abha 73.60 84.70 6.75 7.40 7.20 8.50 32.00 36.50 40.50 78.50
41 |S-22 X Arka Alok 60.40 76.65 6.40 7.02 5.25 5.60 31.00 36.50 39.50 76.50
42 |S-22 X DMT-2 80.60 91.60 9.30 9.70 8.70 8.95 27.50 32.50 37.50 74.50
43 | Arka Meghali X Arka Abha 62.10 69.80 7.30 8.60 5.30 7.75 30.50 34.00 38.00 75.00
44 | Arka Meghali X Arka Alok 59.10 65.80 9.00 9.75 8.60 8.59 29.00 36.50 36.50 76.50
45 | Arka Meghali X DMT-2 84.20 89.80 8.00 8.30 6.20 6.80 28.00 32.50 36.50 77.50
46 |Megha X Arka Abha 78.15 83.50 5.00 5.70 4.20 4.60 33.00 35.00 41.00 78.50
47 |Megha X Arka Alok 68.80 75.20 7.60 7.90 6.10 6.70 31.00 35.50 40.50 79.50
48 |Megha X DMT-2 52.10 58.50 5.70 6.40 4.70 5.90 27.00 34.00 36.00 76.00
49 |K-3 X Arka Abha 70.60 76.85 7.15 7.50 6.70 7.00 30.00 35.50 38.50 78.50
50 |K-3 X Arka Alok 70.90 76.75 8.20 8.90 5.80 7.80 31.50 34.00 38.50 79.50
51 |K-3 X DMT-2 70.10 80.10 8.90 9.70 7.90 8.30 31.00 36.00 38.50 80.50




Table 5 contd.....

Number of primary

Number of secondary

Days to

Days to 50

Days to

Days to

,\?(I)'. Genotypes Plant height (cm) branches branches first per cent | firstfruit | first fruit
60 DAT | 90 DAT | 60 DAT | 90 DAT | 60 DAT 90 DAT | flowering | flowering set maturity
52 |T-57 X Arka Abha 66.70 69.45 10.00 10.10 9.70 10.60 31.00 36.50 40.50 80.00
53 |T-57 X Arka Alok 71.55 82.80 8.80 9.02 8.01 7.30 28.50 35.50 40.00 83.00
54 |T-57 X DMT-2 66.10 81.70 9.10 9.40 7.00 7.70 27.50 35.00 37.50 82.00
55 |TB-1 X Arka Abha 57.15 68.20 9.70 10.60 8.70 9.35 27.50 33.00 37.00 78.00
56 |TB-1 X Arka Alok 71.00 86.35 8.60 9.80 7.40 8.01 30.50 34.00 38.50 82.00
57 |TB-1 X DMT-2 74.50 76.20 9.00 9.30 8.00 8.35 31.50 36.50 40.00 82.00
58 |HUB-18X Arka Abha 59.70 64.30 8.20 8.70 7.20 7.90 30.00 36.50 39.50 80.50
59 |HUB-18X Arka Alok 62.00 73.10 9.10 9.50 6.10 6.50 28.00 35.00 39.00 81.00
60 |HUB-18X DMT-2 61.65 72.85 8.80 9.20 4.90 5.30 30.00 34.00 40.00 81.50
61 |DMT-3 X Arka Abha 55.80 65.30 8.50 9.10 7.90 8.50 31.00 37.50 42.00 81.00
62 |DMT-3 X Arka Alok 63.80 70.35 7.10 8.50 6.00 6.20 28.00 34.00 36.50 78.00
63 |DMT-3 X DMT-2 61.65 72.60 8.30 8.55 6.00 6.75 32.00 36.50 39.00 79.00
Commercial check
64 |JK-Desi (F1) 64.5 78.85 7.06 7.75 5.50 6.80 32.00 36.00 41.00 81.50
S.Emzx 7.28 7.71 0.93 0.78 0.86 0.63 1.83 1.38 1.72 0.89
C.D. at 5% 16.82 18.44 2.01 1.66 1.78 1.61 4.69 2.89 4.22 2.52
C.D.at 1% 22.36 24.52 2.68 2.21 2.36 2.14 6.24 3.85 5.61 3.36

DAT: Days after transplanting




Table 6. Heterosis (%) over better parent, best parent and commercial check for plant height (60 and 90) and number of primary branches
at 60 DAT n tomato

Plant height Plant height Number of primary branches
Sl. Crosses at 60 DAT at 90 DAT at 60 DAT
No- BP BTP CC BP BTP CC BP BTP CC
1 |T-26 x Arka Abha -15.49** -15.49** 6.98 -22.59** -22.59** -6.79* 10.98** -9.00** 28.90**
2 | T-26 x Arka Alok -12.43** -12.43** 10.85* -17.32** -17.32** -0.44 -13.00** -13.00** 23.23**
3 |T-26 x DMT-2 -16.60** -16.60** 5.58 -21.33** -21.33** -5.26 6.95** 0.00 41.64**
4 |T-36 x Arka Abha -15.89** -31.90** -13.80** -15.50** -35.97** -22.89** 34.15** 10.00** 55.81**
5 |T-36 x Arka Alok -10.44* -27.50** -8.22 -9.94** -31.75** -17.82** 0.00 0.00 41.64**
6 |T-36 x DMT-2 10.59* -9.98* 13.95** -2.83 -17.22%* -0.32 3.21% -3.50** 36.69**
7 | Arka Vikas x Arka Abha 5.53 -25.17* -5.27 6.09* -27.54%* -12.75%* 8.54** -11.00** 26.06**
8 |Arka Vikas x Arka Alok -24.86** -48.93** -35.35** -10.21*%* -40.28** -28.09** -19.00** -19.00** 14.73*
9 |Arka Vikas x DMT-2 0.06 -18.55** 3.10 -12.78** -25.70%* -10.53** -11.23** -17.00** 17.56**
10 |Swarna Naveen x Arka Abha 0.87 -15.13** 7.44 1.49 -21.01%* -4.88 8.54** -11.00** 26.06**
11 |Swarna Naveen x Arka Alok -26.06** -37.78** -21.24% -18.47* -36.55** -23.59** -17.00** -17.00** 17.56**
12 |Swarna Naveen x DMT-2 17.32** -1.29 24.96** 4.65 -10.85** 7.36* -1.60* -8.00** 30.31**
13 |Vaibhav x Arka Abha 13.82** -19.29** 2.17 16.97** -18.33** -1.65 -3.66** -21.00** 11.90**
14 |Vaibhav x Arka Alok 3.13 -29.45** -10.70* 5.88* -26.07** -10.97** -24.50** -24.50** 6.94**
15 |Vaibhav x DMT-2 -3.85 -21.74** -0.93 -4.07 -18.27** -1.59 -39.04** -43.00** -19.26**
16 |DMT -1 x Arka Abha 3.80 -26.39** -6.82 13.11%* -22.70** -6.91* -2.32** -19.90** 13.46**
17 |DMT -1 x Arka Alok 9.58* -29.27* -10.47* 0.17 -36.60** -23.65** -26.00** -26.00** 4,82




Table 6 contd.....

Plant height Plant height Number of primary branches
Sl. Crosses at 60 DAT at 90 DAT at 60 DAT
No- BP BTP CC BP BTP CC BP BTP CC
18 |DMT -1 x DMT-2 -4.45 -22.23** -1.55 -4.44 -18.59** -1.97 -11.23** -17.00** 17.56**
19 |DMT-5 x Arka Abha 22.37** -13.23** 9.84* 25.13** -14.53** 2.92 -2.44%* -20.00** 13.31**
20 |DMT-5 x Arka Alok 26.86** -12.06** 11.32* 31.45* -15.27** 2.03 -11.00** -11.00** 26.06**
21 |DMT-5 x DMT-2 14.05** -7.16 17.52** 291 -12.33** 5.57 -37.97** -42.00** -17.85**
22 |S-22 x Arka Abha 25.81** -9.86* 14.11* 20.48** -10.80** 7.42* -17.68** -32.50** -4.39**
23 |S-22 x Arka Alok 3.25 -26.03** -6.36 9.03** -19.27** -2.79 -36.00** -36.00** -9.35%*
24 |S-22 x DMT-2 21.28** -1.29 24.96** 13.24** -3.563 16.17** -0.53 -7.00** 31.73**
25 |Arka Meghali x Arka Abha 7.25 -23.94** -3.72 7.63* -26.49** -11.48* -29.13** -27.00** 3.40*
26 | Arka Meghali x Arka Alok 11.51* -27.62%* -8.37 11.34%* -30.70** -16.55** -3.74** -10.00** 27.48**
27 |Arka Meghali x DMT-2 34.44* 3.12 30.54* 11.01* -5.42 13.89** -14.43** -20.00** 13.31**
28 |Megha x Arka Abha 24.78** -4.29 21.16** 18.78** -12.06** 5.90* -43.82** -50.00** -29.18**
29 |Megha x Arka Alok 9.85* -15.74** 6.67 6.97* -20.80** -4.63 =24 -24.00** 7.65%*
30 |Megha x DMT-2 -21.61** -36.19** -19.22** -27.68** -38.39** -25.81** -39.04** -43.00** -19.26**
31 |K-3 x Arka Abha 21.93* -13.53** 9.46* 18.50** -19.06** -2.54 -12.80** -28.50** 1.27
32 |K-3 x Arka Alok 34.54** -13.17** 9.92* 29.86** -19.17** -2.66 -18** -18.00** 16.15**
33 |K-3xDMT-2 5.48 -14.15%* 8.68 -0.98 -15.64** 1.59 -4.81* -11.00** 26.06**
34 |T-57 x Arka Abha 15.20* -18.31** 3.41 2.30 -26.86** -11.92** 21.95% 0.00 41.64**
35 |T-57 x Arka Alok 27.77* -12.37** 10.93* 21.96** -12.80** 5.01 -12%* -12.00** 24.65**




Table 6 contd.....

Plant height Plant height Number of primary branches
Sl. Crosses at 60 DAT at 90 DAT at 60 DAT
No- BP BTP CC BP BTP CC BP BTP CC
36 |T-57 x DMT-2 -0.54 -19.04** 2.48 1.00 -13.95** 3.61 -2.67* -9.00** 28.90**
37 |TB-1x Arka Abha -0.44 -30.01** -11.40* 2.71 -28.17** -13.51** 18.29* -3.00** 37.39**
38 |TB-1 x Arka Alok 23.69** -13.04** 10.08* 30.05** -9.06** 9.51* =14+ -14.00** 21.81**
39 |TB-1xDMT-2 12.10* -8.76% 15.50** -5.80 -19.75%* -3.36 -3.74** -10.00** 27.48**
40 |HUB-18X Arka Abha -15.20** -26.88** -7.44 -18.30** -32.28** -18.45** 0 -18.00** 16.15*
41 |HUB-18X Arka Alok -11.93* -24.07* -3.88 -7.12% -23.01%* -7.29% g -9.00** 28.90**
42 |HUB-18X DMT-2 -12.43* -24.49%* -4.42 -9.94x*=* -23.28** -7.61* -5.88** -12.00** 24.65**
43 |DMT-3 x Arka Abha -3.63 -31.66** -13.49** 0.69 -31.23** -17.18** 3.66** -15.00** 20.40**
44 |DMT-3 x Arka Alok 19.70** -21.86** -1.09 19.04** -25.91* -10.78** -29%* -29.00** 0.57
45 |DMT-3 x DMT-2 -7.24 -24.49** -4.42 -10.25** -23.54** -7.93** -11.23** -17.00** 17.56**
S.Emt 4.31 4.31 4.31 2.89 2.89 2.89 0.71 0.71 0.71
C.D. at 5% 8.70 8.70 8.70 5.83 5.83 5.83 1.43 1.43 1.43
C.D.at 1% 11.62 11.62 11.62 7.79 7.79 7.79 1.91 191 191

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis
over the commercial check (JK-Desi F1), DAT- Days after transplanting.




Plant height at 90 DAT varied from 54.43 (K-3) to 94.95 cm (T-26) among lines, 59.10
(Arka Alok) to 80.89 cm (DMT-2) among testers and 56.70 (Arka Vikas x Arka Alok) to 91.60
cm (S-22 x DMT-2) among crosses. Magnitude of heterosis over better parent and the
commercial check was significant in both the directions. Maximum heterosis over better
parent (31.45%) was observed in the cross DMT-5 x Arka Alok.None of the crosses recorded
positive and significant heterosis over the best parent and the cross S-22 x DMT-2 recorded
maximum heterosis over commercial check (16.17%). Among 45 crosses studied, 15 crosses
over better parent and three crosses over the commercial check exhibited positive and
significant heterosis.

4.2.2 Number of primary branches (Table 5 and 6)

Genotypes varied significantly among themselves for number of primary branches at
60 and 90 DAT. Number of primary branches per plant at 60 DAT ranged from 4.90 (T-57) to
9.00 (Arka Meghali) among lines, 8.20 (Arka Abha) to 10.00 (Arka Alok) among testers and
5.0 (Megha x Arka Abha) to 11.00 (T-36 x Arka Abha) among crosses. Magnitude of heterosis
over better parent, the best parent and the commercial check was significant in both the
directions. Maximum heterosis over better parent (34.15%) was observed in the cross T-36 x
Arka Abha. The cross T-36 x Arka Abha exhibited maximum heterosis over the best parent
(10.00%) and heterosis over commercial check (55.81%). Among 45 crosses studied, 9
crosses over better parent, one crosses over best parent and 37 crosses over the commercial
check exhibited positive and significant heterosis for number of primary branches at 60 DAT

Number of primary branches per plant at 90 DAT ranged from 6.30 (DMT-1) to 9.70
(Megha) among lines, 9.38 (DMT-2) to 11.80 (Arka Alok) among testers and 5.70 (Megha x
Arka Abha) to 10.60 (TB-1 x Arka Abha) among crosses. Magnitude of heterosis over better
parent, the best parent and the commercial check was significant in both the directions.
Maximum heterosis over better parent (24.73%) was observed in the cross T-26 x DMT-2 and
the commercial check (50.97%). Among 45 crosses studied, eight crosses over better parent,
and 36 crosses over the commercial check exhibited positive and significant heterosis.

4.2.3 Number of secondary branches (Table 5 and 7)

Genotypes varied significantly among themselves for number secondary branches 60
and 90 DAT. Number of secondary branches at60 DAT ranged from 3.80 (S-22) to 7.50 (Arka
Meghali) among lines, 4.37 (DMT-2) to 7.85 (Arka Alok) among testers and 4.20 (Megha x
Arka Abha) to 9.70 (T-57 x Arka Abha) among crosses. Magnitude of heterosis over better
parent, the best parent and the commercial check was significant in both the directions.
Maximum heterosis over better parent (99.08%) was observed in the cross S-22 x DMT-2 and
maximum heterosis over the best parent (23.57%) and the commercial check (76.36%).
Among 45 crosses studied, 15 crosses over better parent, five crosses over the best parent
and 34 crosses over the commercial check exhibited positive and significant heterosis for
number of secondary branches at 60 DAT.

Number of secondary branches 90 DAT ranged from 4.60 (T-36) to 8.70 (Megha)
among lines, 6.40 (DMT-2) to 8.30 (Arka Abha) among testers and 4.60 (Megha x Arka Abha)
to 10.60 (T-57 x Arka Abha) among crosses. Magnitude of heterosis over better parent, the
best parent and the commercial check was significant in both the directions. Maximum
heterosis over better parent (39.84%) was observed in the cross S-22 x DMT-2 and the cross
T-57 x Arka Abha exhibited maximum heterosis over the best parent (21.84%) and the
commercial check (55.88%). Among 45 crosses studied, 19 crosses over better parent, two
crosses over the best parent and 28 crosses over the commercial check exhibited positive
and significant heterosis.



Table 7. Heterosis (%) over better parent, best parent and commercial check for number of primary and secondary branches in tomato

Number of primary branches Number of secondary branches Number of secondary branches
Sl. Crosses at 90 DAT at 60 DAT at 90 DAT
No. BP BTP CcC BP BTP CcC BP BTP CcC
1 |T-26 x Arka Abha 4.02** -12.29** 33.55** -32.39** -38.85** -12.73** -24.10** -27.59** -7.35%*
2 |T-26 x Arka Alok -20.34** -20.34** 21.29** -7.01** -7.01** 32.73* 1.22 -4.60** 22.06**
3 |T-26 x DMT-2 24.73** -0.85 50.97** 43.64** 0.64 43.64** 20.00** -3.45%* 23.53**
4 |T-36 x Arka Abha 12.56** -5.08** 44 .52*%* 11.27* 0.64 43.64** -1.20 -5.75%* 20.59**
5 |T-36 x Arka Alok -11.02** -11.02** 35.48** -24.20%* -24.20%* 8.18** -21.95** -26.44** -5.88**
6 |T-36 x DMT-2 9.81* -12.71** 32.90** 23.57** -31.21** -1.82* 21.88** -10.34** 14.71*
7 |Arka Vikas x Arka Abha -7.04** -21.61** 19.35** -18.31** -26.11** 5.45** -11.45%* -15.52** 8.09**
8 |Arka Vikas x Arka Alok -25.00** -25.00** 14.19** -0.64 -0.64 41.82** 4.88** -1.15 26.47*
9 |Arka Vikas x DMT-2 -10.45** -28.81** 8.39* 37.30* -23.57** 9.09** -1.52* -25.29** -4.41**
10 |Swarna Naveen x Arka Abha 1.01 -14.83** 29.68** -8.45** -17.20** 18.18** -18.07** -21.84** 0.00
11 |Swarna Naveen x Arka Alok -28.81** -28.81** 8.39* -28.66** -28.66** 1.82* -12.20** -17.24** 5.88**
12 |Swarna Naveen x DMT-2 4.48** -16.95** 26.45** 11.36** -37.58** -10.91** -14.06** -36.78** -19.12**
13 |Vaibhav x Arka Abha -18.59** -31.36** 4 52 -26.76** -33.76** -5.45%* -19.88** -23.56** -2.21%*
14 |Vaibhav x Arka Alok -28.81** -28.81** 8.39* -17.20** -17.20** 18.18** 7.32*%* 1.15 29.41**
15 |Vaibhav x DMT-2 -33.90** -47.46%* -20.00** 0.00 -13.38** 23.64* -8.54** -13.79** 10.29**
16 |DMT -1 x Arka Abha -6.53** -21.19** 20.00** -1.27 -10.70** 27.45* 6.27** 1.38 29.71**
17 |DMT -1 x Arka Alok -33.90** -33.90** 0.65 -8.92** -8.92** 30.00** 7.32%* 1.15 29.41**




Table 7 contd.....

Number of primary branches Number of secondary branches Number of secondary branches
Sl. Crosses at 90 DAT at 60 DAT at 90 DAT
No. BP BTP CcC BP BTP CcC BP BTP CcC
18 |DMT -1 x DMT-2 -9.38** -27.97** 9.68** 25.42** -5.73** 34.55* 1.90* -7.47%* 18.38**
19 |DMT-5 x Arka Abha -8.54** -22.88** 17.42** 0.00 -9.55** 29.09** 2.41* -2.30** 25.00**
20 |DMT-5 x Arka Alok -21.19** -21.19** 20.00** -7.01** -7.01** 32.73* 6.71** 0.57 28.68**
21 |DMT-5x DMT-2 -20.04** -36.44** -3.23** -8.51** -45.22** -21.82** 3.12%* -24.14** -2.94**
22 |S-22 x Arka Abha -25.63** -37.29** -4.52** 141 -8.28** 30.91** 2.41** -2.30** 25.00**
23 |S-22 x Arka Alok -40.51** -40.51** -0.42** -33.12** -33.12** -4.55%* -31.71** -35.63** -17.65**
24 |S-22 x DMT-2 3.41* -17.80** 25.16** 99.08** 10.83** 58.18** 39.84** 2.87* 31.62**
25 |Arka Meghali x Arka Abha -13.57** -27.12** 10.97** -29.33** -32.48** -3.64** -6.63** -10.92** 13.97**
26 |Arka Meghali x Arka Alok -17.37** -17.37** 25.81** 9.55** 9.55** 56.36** 4.76** -1.26 26.32**
27 | Arka Meghali x DMT-2 -13.54** -29.66** 7.10** -17.33** -21.02** 12.73** -12.82** -21.84** 0.00
28 |Megha x Arka Abha -42.71** -51.69** -26.45** -41.67** -46.50** -23.64** -47.13** -47.13** -32.35**
29 |Megha x Arka Alok -33.05** -33.05** 1.94* -19.53** -22.29** 10.91* -22.99** -22.99** -1.47**
30 |Megha x DMT-2 -34.02** -45.76** -17.42** -34.72** -40.13** -14.55** -32.18** -32.18** -13.24**
31 |K-3 x Arka Abha -24.62** -36.44** -3.23** -5.63** -14.65** 21.82* -15.66** -19.54** 2.94**
32 |K-3 x Arka Alok -24.58** -24.58** 14.84** -26.11** -26.11** 5.45** -4.88** -10.34** 14.71*
33 |K-3x DMT-2 3.41* -17.80** 25.16** 68.09** 0.64 43.64** 29.69** -4.60** 22.06**
34 |T-57 x Arka Abha 1.51* -14.41** 30.32** 36.62** 23.57* 76.36** 27.71* 21.84* 55.88**
35 |T-57 x Arka Alok -23.56** -23.56** 16.39** 2.04** 2.04** 45.64** -10.98** -16.09** 7.35**




Table 7 contd.....

Number of primary branches Number of secondary branches Number of secondary branches

Sl. Crosses at 90 DAT at 60 DAT at 90 DAT
No. BP BTP CcC BP BTP CcC BP BTP CcC
36 |T-57 x DMT-2 0.21 -20.34** 21.29** 1.45 -10.83** 27.27* 2.67* -11.49** 13.24**
37 |TB-1 x Arka Abha 6.53** -10.17** 36.77** 22.54** 10.83** 58.18** 12.65** 7.47** 37.50**
38 |TB-1 x Arka Alok -16.95** -16.95** 26.45** -5.73** -5.73** 34.55* -2.32%* -7.93** 17.79**
39 |TB-1 x DMT-2 -0.85 -21.19** 20.00** 83.07* 1.91* 45.45%* 30.47** -4.02** 22.79**
40 |HUB-18X Arka Abha -12.56** -26.27** 12.26** 141 -8.28** 30.91** -4.82** -9.20** 16.18**
41 |HUB-18X Arka Alok -19.49** -19.49** 22.58** -22.29** -22.29** 10.91* -20.73** -25.29** -4.41**
42 |HUB-18X DMT-2 -1.92* -22.03** 18.71** -18.33** -37.58** -10.91* -17.19** -39.08** -22.06**
43 |DMT-3 x Arka Abha -8.54** -22.88** 17.42** 11.27* 0.64 43.64** 2.41** -2.30** 25.00**
44 |DMT-3 x Arka Alok -27.97** -27.97** 9.68** -23.57** -23.57** 9.09** -24.39** -28.74** -8.82**
45 |DMT-3 x DMT-2 -8.85** -27.54** 10.32** 33.33* -23.57** 9.09** 5.47** -22.41* -0.74

S.Emz+ 0.74 0.74 0.74 0.73 0.73 0.73 0.72 0.72 0.72

C.D. at 5% 1.49 1.49 1.49 1.48 1.48 1.48 1.46 1.46 1.46

C.D.at 1% 2.00 2.00 2.00 1.98 1.98 1.98 1.95 1.95 1.95

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis
over the commercial check (JK-Desi F1), DAT- Days after transplanting.




4.2.4 Days to first flowering (Table 5 and 8)

Genotypes varied significantly among themselves for days to first flowering varied
from 28.00 (Vaibhav) to 36.00 (DMT-3) among lines, 32.00 (DMT-2) to 34.50 (Arka Abha)
among testers and 27.50 (Swarna Naveen x Arka Abha) to 35.50 (Vaibhav x Arka Alok)
among crosses. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both directions. Negative heterosis for this trait indicates
earliness and is desirable. Maximum heterosis over better parent (-19.12%) was observed in
the cross Swarna Naveen x Arka Abha and none of the crosses were showed heterosis over
the best parent and the cross DMT-5 x Arka Alok exhibited maximum heterosis over the
commercial check (-15.63%). Among 45 crosses studied, 15 crosses over better parent and 9
crosses over the commercial check exhibited negative and significant heterosis.

4.2.5 Days to 50 per cent flowering (Table 5 and 8)

Genotypes varied significantly among themselves for days to 50 per cent flowering
varied from 33.00 (Vaibhav) to 40.00 (K-3) among lines, 34.50 (DMT-2) to 36.50 (Arka Abha)
among testers and 32.50 (S-22 x DMT-2) to 38.50 (Swarna Naveen x Arka Alok) among
crosses. Magnitude of heterosis over better parent, the best parent and the commercial check
was significant in both directions. Negative heterosis for this trait indicates earliness and is
desirable. Maximum heterosis over best parent (-9.59%) was observed in the cross TB-1 x
Arka Abha and None of the crosses recorded nagative and significant heterosis over the best
parent and the cross S-22 x DMT-2 was recorded maximum heterosis over commercial check
(-9.72%). Among 45 crosses studied, 14 crosses over better parent and 14 crosses over the

commercial check exhibited positive and significant heterosis.



Table 8. Heterosis (%) over better parent, best parent and commercial check fordays to first flowering, days to 50 per cent flowering and days to

first fruit set in tomato

sl Crosses Days to first flowering Days to 50 per cent flowering Days to first fruit set
No. BP BTP CcC BP BTP CC BP BTP CcC
1 |T-26 x Arka Abha -3.39 1.79 -10.94** 1.43 7.58 -1.39 0 4.17* -8.54**
2 | T-26 x Arka Alok -1.69 3.57 -9.38** -5.71%* 0.00 -8.33** 1.33 5.56** -7.32%*
3 |T-26 x DMT-2 -1.69 3.57 -9.38** -2.90 1.52 -6.94** -4.00* 0.00 -12.20**
4 | T-36 x Arka Abha -6.35** 5.36* -7.81** -1.39 7.58 -1.39 -10.47** 6.94** -6.10**
5 |T-36 x Arka Alok 3.17 16.07** 1.56 1.39 10.61 1.39 1.25 12.50** -1.22
6 |T-36xDMT-2 -9.52** 1.79 -10.94** 1.45 6.06 -2.78 -5.06** 4.17* -8.54**
7 |Arka Vikas x Arka Abha -7.81% 5.36* -7.81% -1.37 9.09 0.00 -7.14% 8.33* -4.88**
8 |Arka Vikas x Arka Alok -6.25** 7.14% -6.25** -1.39 7.58 -1.39 -1.25 9.72% -3.66*
9 |Arka Vikas x DMT-2 -12.50** 0.00 -12.50** 1.45 6.06 -2.78 -7.59** 1.39 -10.98**
10 |Swarna Naveen x Arka Abha -19.12** -1.79 -14.06** -2.74 7.58 -1.39 -13.95** 2.78 -9.76**
11 |Swarna Naveen x Arka Alok -4.48 14.29* 0.00 6.94** 16.67 6.94** 1.25 12.50* -1.22
12 |Swarna Naveen x DMT-2 -1.56 12.50** -1.56 0.00 4.55 -4.17* -2.53 6.94** -6.10**
13 |Vaibhav x Arka Abha 1.79 1.79 -10.94** 3.03 3.03 -5.56** 0.00 2.78 -9.76**
14 |Vaibhav x Arka Alok 26.79** 26.79** 10.94** 16.67** 16.67 6.94** 18.92** 22.22%* 7.32%*
15 |Vaibhav x DMT-2 12.50** 12.50** -1.56 7.58** 7.58 -1.39 2.70 5.56** -7.32%*
16 |DMT -1 x Arka Abha 7.02%* 8.93** -4.69 -2.74 7.58 -1.39 1.33 5.56** -7.32%*
17 |DMT -1 x Arka Alok 12.28** 14.29** 0.00 1.39 10.61 1.39 5.33* 9.72* -3.66*




Table 8 contd.....

Days to first flowering

Days to 50 per cent flowering

Days to first fruit set

’\SI‘I).- Crosses BP BTP CcC BP BTP CcC BP BTP CC
18 |DMT -1 x DMT-2 10.53* 12.50** -1.56 5.80** 10.61 1.39 10.67** 15.28** 1.22
19 |DMT-5 x Arka Abha 0.00 14.29* 0.00 -6.94** 1.52 -6.94** -2.47 9.72% -3.66*
20 |DMT-5 x Arka Alok -15.63** -3.57 -15.63** -6.94** 1.52 -6.94** -3.75* 6.94** -6.10**
21 |DMT-5x DMT-2 -6.25** 7.14%* -6.25** 2.90 7.58 -1.39 -3.80* 5.56** -7.32%*
22 |S-22 x Arka Abha 12.28** 14.29* 0.00 2.82 10.61 1.39 10.96** 12.50* -1.22
23 |S-22 x Arka Alok 8.77* 10.71* -3.13 2.82 10.61 1.39 8.22%* 9.72% -3.66*
24 |S-22 x DMT-2 -3.51 -1.79 -14.06** -5.80** -1.52 -9.72** 2.74 4.17* -8.54**
25 | Arka Meghali x Arka Abha 7.02** 8.93** -4.69 -6.85** 3.03 -5.56** 2.70 5.56** -7.32%*
26 |Arka Meghali x Arka Alok 1.75 3.57 -9.38** 1.39 10.61 1.39 -1.35 1.39 -10.98**
27 |Arka Meghali x DMT-2 -1.75 0.00 -12.50** -5.80** -1.52 -9.72%* -1.35 1.39 -10.98**
28 |Megha x Arka Abha 8.20** 17.86** 3.13 -4.11 6.06 -2.78 7.89** 13.89** 0.00
29 |Megha x Arka Alok 1.64 10.71* -3.13 -1.39 7.58 -1.39 6.58** 12.50** -1.22
30 |Megha x DMT-2 -11.48** -3.57 -15.63** -1.45 3.03 -5.56** -5.26** 0.00 -12.20**
31 |K-3 x Arka Abha -3.23 7.14% -6.25** -2.74 7.58 -1.39 -1.28 6.94** -6.10**
32 |K-3 x Arka Alok 1.61 12.50** -1.56 -5.56** 3.03 -5.56** -1.28 6.94** -6.10**
33 |K-3x DMT-2 0.00 10.71* -3.13 4.35*% 9.09 0.00 -1.28 6.94** -6.10**
34 |T-57 x Arka Abha -10.14** 10.71* -3.13 0.00 10.61 1.39 -3.57* 12.50* -1.22
35 |T-57 x Arka Alok -14.93** 1.79 -10.94** -1.39 7.58 -1.39 0.00 11.11% -2.44




Table 8 contd.....

sl Crosses Days to first flowering Days to 50 per cent flowering Days to first fruit set
No. BP BTP cC BP BTP CC BP BTP CcC
36 |T-57 x DMT-2 -14.06** -1.79 -14.06** 1.45 6.06 -2.78 -5.06** 4.17* -8.54**
37 |TB-1 x Arka Abha -15.38** -1.79 -14.06** -9.59** 0.00 -8.33** -9.76** 2.78 -9.76**
38 |TB-1 x Arka Alok -6.15* 8.93** -4.69 -5.56** 3.03 -5.56** -3.75* 6.94** -6.10**
39 |TB-1xDMT-2 -1.56 12.50** -1.56 5.80** 10.61 1.39 1.27 11.11% -2.44
40 |HUB-18X Arka Abha 5.26* 7.14%* -6.25** 0.00 10.61 1.39 9.72%* 9.72% -3.66*
41 |HUB-18X Arka Alok -1.75 0.00 -12.50** -2.78 6.06 -2.78 8.33* 8.33* -4.88**
42 |HUB-18X DMT-2 5.26* 7.14%* -6.25** -1.45 3.03 -5.56** 11.11* 11.11% -2.44
43 |DMT-3 x Arka Abha -10.14** 10.71* -3.13 2.74 13.64 4.17* -1.18 16.67* 2.44
44 |DMT-3 x Arka Alok -16.42** 0.00 -12.50** -5.56** 3.03 -5.56** -8.75** 1.39 -10.98**
45 |DMT-3 x DMT-2 0.00 14.29** 0.00 5.80** 10.61 1.39 -1.27 8.33* -4.88**
S.Emt 2.31 2.31 2.31 1.86 1.86 1.86 1.61 1.61 161
C.D. at 5% 4.67 4.67 4.67 3.76 3.76 3.76 3.25 3.25 3.25
C.D.at 1% 6.24 6.24 6.24 5.02 5.02 5.02 4.34 4.34 4.34

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis

over the commercial check (JK-Desi F1).




4.2.6 Days to first fruit set (Table 5 and 8)

Genotypes varied significantly among themselves for days to first fruit set varied from
36.00 (HUB-18) to 43.00 (T-36) among lines, 39.50 (DMT-2) to 43.00 (Arka Abha) among
testers and 36.00 (T-26 x DMT-2) to 44.00 (Viabhav x Arka Alok) among crosses. Magnitude
of heterosis over better parent, the best parent and the commercial check was significant in
both directions. Negative heterosis for this trait indicates earliness and is desirable. Maximum
heterosis over better parent (-13.95%) was observed in the cross Swarna Naveen x Arka
Abha and None of the crosses recorded nagative and significant heterosis over the best
parent and the cross Swarna Naveen x Arka Abha exhibited maximum heterosis over the
commercial check (-12.20%). Among 45 crosses studied, nine crosses over better parent,
and 30 crosses over the commercial check exhibited nagative and significant heterosis.

4.2.7 Days to first fruit maturity (Table 5 and 9)

Genotypes varied significantly among themselves for days to first fruit maturity varied
from 77.50 (HUB-18) to 84.50 (K-3) among lines, 76.00 (Arka Alok) to 83.00 (DMT-2) among
testers and 75.00 (Swarna Naveen x Arka Abha) to 83.50 (Swarna Naveen x DMT-2) among
crosses. Magnitude of heterosis over better parent, the best parent and the commercial check
was significant in both directions. Negative heterosis for this trait indicates earliness and is
desirable. Maximum heterosis over better parent (-7.93%) was observed in the cross T-26 x
DMT-2 and None of the crosses recorded negative and significant heterosis over the best
parent and the cross S-22 X DMT-2 exhibited maximum heterosis over the commercial check
(-8.59%). Among 45 crosses studied, five crosses over better parent and 13 crosses over the
commercial check exhibited nagative and significant heterosis.

4.2.8 Equatorial diameter of fruit (Table 10 and 9)

Genotypes varied significantly among themselves for equatorial diameter of fruit
varied from 34.92 (HUB-18) to 52.00 mm (K-3) among lines, 44.90 (Arka Abha) to 51.17 mm
(Arka Alok) among testers and 41.06 (Arka Meghali x DMT-2) to 69.94 mm (Arka Meghali x
Arka Abha) among crosses. Magnitude of heterosis over better parent, the best parent and
the commercial check was significant in both directions. The maximum positive and significant
heterosis over better parent was observed in the cross Arka Meghali x Arka Abha (55.75%),
the best parent (34.50%) and the commercial check (60.52%). Among 45 crosses, 17, 10 and
31 crosses shown positive and significant heterosis over better parent, the best parent and
the commercial check, respectively for equatorial diameter of fruit.



Table 9. Heterosis (%) over better parent, best parent and commercial check for days to first fruit maturity, equatorial and polar diameter of fruit in

tomato
S| Crosses Days to first fruit maturity Equatorial diameter of fruit Polar diameter of fruit
No. BP BTP CC BP BTP CC BP BTP CC
1 |T-26 x Arka Abha -3.70* 2.63 -4.29* -0.62 -14.19** 241 9.39** -27.06** 25.48**
2 |T-26 x Arka Alok -0.66 -0.66 -7.36** 7.82** 6.10** 26.62** 1.90 -34.05** 13.45**
3 |T-26 x DMT-2 -7.93* -0.66 -7.36** 9.91** 4.12 24.26** 14.97* -26.50** 26.43**
4 |T-36 x Arka Abha -0.62 5.92** -1.23 21.80** 5.17* 25.52** -34.65** -34.65** 12.42**
5 |T-36 x Arka Alok 2.63 2.63 -4.29* -3.22 -4.77* 13.66** -37.78** -37.78** 7.03**
6 |T-36 x DMT-2 -4.29* 2.63 -4.29* -9.56** -14.33** 2.25 -35.22** -35.22** 11.44**
7 | Arka Vikas x Arka Abha -3.75*% 1.32 -5.52%* 5.88* -8.58** 9.11*% 19.81** -20.11%* 37.43*
8 |Arka Vikas x Arka Alok 1.97 1.97 -4.91* 28.14** 26.10** 50.49** -2.04 -36.60** 9.07*
9 |Arka Vikas x DMT-2 -1.84 5.26* -1.84 -8.04** -12.88** 3.97 -16.68** -46.74%* -8.37**
10 |Swarna Naveen x Arka Abha -7.41%* -1.32 -7.98** 4.15 -9.37** 8.17* -12.58** -41.70%* 0.28
11 | Swarna Naveen x Arka Alok 0.66 0.66 -6.13** -18.55** -19.85** -4.34 -20.99** -48.86** -12.03**
12 |Swarna Naveen x DMT-2 1.83 9.87* 245 -14.70%* -19.19** -3.56 20.73** -22.82*%* 32.77**
13 |Vaibhav x Arka Abha -0.64 2.63 -4.29* 11.49** -3.73 14.90** -4.36* -36.22** 9.71**
14 |Vaibhav x Arka Alok 4.61* 4.61* -2.45 12.23** 10.44** 31.81* 3.12 -33.26** 14.81*
15 |Vaibhav x DMT-2 0.64 3.95* -3.07* -12.20** -16.83** -0.73 -1.48 -37.02** 8.35**
16 |DMT -1 x Arka Abha -1.23 5.26* -1.84 1.96 -4.06 14.51** -21.27** -42.30** -0.75
17 |DMT -1 x Arka Alok 0.00 0.00 -6.75%* -17.20** -18.52** -2.75 -6.27** -31.31** 18.16**




Table 9 contd...

sI. Crosses Days to first fruit maturity Equatorial diameter of fruit Polar diameter of fruit

No. BP BTP CC BP BTP CC BP BTP CcC
18 |DMT -1 x DMT-2 -2.44 5.26* -1.84 7.43** 1.77 21.46** -21.62** -42.56** -1.18
19 |DMT-5 x Arka Abha -1.85 4.61* -2.45 16.79** 7.02*%* 27.73* -7.63** -29.50** 21.28*
20 |DMT-5 x Arka Alok 0.66 0.66 -6.13** 5.37* 3.69 23.75** -6.42** -28.57** 22.87*
21 |DMT-5 x DMT-2 -6.71** 0.66 -6.13** -13.80** -18.35** -2.55 -0.84 -24.32** 30.19**
22 |S-22 x Arka Abha -2.48 3.29* -3.68* 6.42** 3.54 23.57** 1.77** -28.14** 23.62**
23 |S-22 x Arka Alok 0.66 0.66 -6.13** 0.63 -0.98 18.18** -5.58** -36.12** 9.89**
24 |S-22 x DMT-2 -7.45%* -1.97 -8.59** 14.33** 11.23** 32.75* 5.36** -28.72** 22.62*
25 |Arka Meghali x Arka Abha -3.85 -1.32 -7.98** 55.77** 34.50** 60.52** 25.26** -16.47** 43.69**
26 |Arka Meghali x Arka Alok 0.66 0.66 -6.13** -2.85 -4.40 14.09** 17.19* -24.15** 30.47*
27 |Arka Meghali x DMT-2 -0.64 1.97 -4.91* -16.65** -21.04** -5.76* 2.08 -34.74** 12.26**
28 |Megha x Arka Abha -2.48 3.29* -3.68* -4.23 -17.31** -1.31 -11.79** -41.18** 1.18
29 |Megha x Arka Alok 4.61* 4.61* -2.45 -17.67** -18.98** -3.31 12.70** -27.06** 25.48*
30 [Megha x DMT-2 -5.59** 0.00 -6.75%* -13.80** -18.35** -2.55 -9.86** -42.38** -0.88
31 |K-3 x Arka Abha -3.09* 3.29* -3.68* 19.88** 19.88** 43.08** -2.22 -34.80** 12.16**
32 |K-3 x Arka Alok 4.61* 4.61* -2.45 4.87* 4.87* 25.15* 12.40** -27.25** 25.14*
33 |K-3 x DMT-2 -3.01 5.92** -1.23 -1.06 -1.06 18.09** 5.08** -32.82** 15.56**
34 |T-57 x Arka Abha -1.23 5.26 -1.84 -7.21%* -16.88** -0.80 0.54 -32.96** 15.33**
35 |T-57 x Arka Alok 9.21** 9.21** 1.84 -1.56 -3.13 15.61** 30.86** -12.88** 49.87**




Table 9 contd...

sl Crosses Days to first fruit maturity Equatorial diameter of fruit Polar diameter of fruit
No. BP BTP CC BP BTP CC BP BTP CC
36 |T-57 x DMT-2 -1.20 7.89** 0.61 -6.11** -11.06** 6.15** 10.95** -26.13** 27.07**
37 |TB-1 x Arka Abha -0.64 2.63 -4.29* 8.66** -6.17** 11.98** 19.45%* -20.35** 37.02**
38 |TB-1 x Arka Alok 7.89%* 7.89%* 0.61 -16.14** -17.48** -1.51 -4.63** -38.27** 6.18**
39 |TB-1x DMT-2 4.46 7.89%* 0.61 33.64** 26.60** 51.09** -1.24 -36.87** 8.60**
40 [HUB-18X Arka Abha 3.87 5.92* -1.23 16.77* 0.83 20.34* -7.79% -36.58** 9.09**
41 |HUB-18X Arka Alok 6.58** 6.58** -0.61 4.73* 3.06 23.00%* -2.05 -32.63** 15.89*
42 |HUB-18X DMT-2 5.16* 7.24% 0.00 17.11* 10.94** 32.41% -7.03** -36.06** 9.99**
43 |DMT-3 x Arka Abha 0.00 6.58** -0.61 27.17* 9.81* 31.05** -9.83** -29.16** 21.87**
44 |DMT-3 x Arka Alok 2.63 2.63 -4.29*% 5.67* 3.98 24.10%* 0.13 -21.32%* 35.34**
45 |DMT-3 x DMT-2 -2.47 3.95 -3.07* -1.32 -6.52 11.57** -18.14** -35.68** 10.64**
S.Emt 1.92 1.92 1.92 2.22 2.22 2.22 1.80 1.80 1.80
C.D. at 5% 3.06 3.06 3.06 4.48 4.48 4.48 3.62 3.62 3.62
C.D.at 1% 5.47 5.47 5.47 5.98 5.98 5.98 484 484 4.84

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis

over the commercial check (JK-Desi F1).




4.2.9 Polar diameter of fruit (Table 10 and 9)

Genotypes varied significantly among themselves for polar diameter of fruit ranged
from 33.19 (Arka Vikas) to 66.78 mm (T-36) among lines, 42.69 (DMT-2) to 44.53 mm (Arka
Abha) among testers and 34.15 (Swarna Naveen x Arka Alok) to 58.18 mm (T-57 x Arka
Alok) among crosses. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both directions. The cross T-57 x Arka Alok exhibited
maximum heterosis over better parent (30.86%) and none of the crosses recorded positive
and significant heterosis over the best parent and the cross T-57 x Arka Alok exhibited
maximum heterosis over the commercial check (49.87%). Among 45 crosses, 14 and 38
crosses shown positive and significant heterosis over better parent, the best parent and the
commercial check, respectively.

4.2.10 Number of fruits per cluster (Table 10 and 11)

Genotypes varied significantly among themselves for number of fruits per cluster
ranged from 3.10 (S-22) to 4.60 (T-26) among lines, 3.00 (Arka Abha) to 5.09 (DMT-2) among
testers and 2.90 (Arka Meghali x Arka Alok) to 5.40 (HUB-18 x Arka Alok) among crosses.
Magnitude of heterosis over better parent, the best parent and the commercial check was
significant in both directions. The maximum positive and significant heterosis over better
parent was observed in the cross TB-1 x Arka Abha (41.94%). The cross HUB-18 x Arka Alok
expressed maximum heterosis over the best parent (6.09%) and the commercial check
(28.57%). Among 45 crosses, 17, two and 17 crosses shown positive and significant
heterosis over better parent, the best parent and the commercial check, respectively.

4.2.11 Average fruit weight (Table 10 and 11)

Genotypes varied significantly among themselves for average fruit weight varied from
33.50 (HUB-18) to 75.25 g (S-22) among lines, 69.00 (Arka Abha) to 88.70 g (DMT-2) among
testers and 45.30 (Arka Vikas x DMT-2) to 133.75 g (T-57 x DMT-2) among crosses.
Magnitude of heterosis over better parent, the best parent and the commercial check was
significant in both directions. The maximum positive and significant heterosis over better
parent (50.07%), best parent (50.79 %) and commercial check (101.89 %) was observed in
the cross T-57 x DMT-2. Among 45 crosses, four, two and five crosses showed positive and
significant heterosis over better parent, the best parent and the commercial check,
respectively.



Table 10. Per se performance of parents, crosses and commercial check for yield and quality parameters in tomato

Equatorial

Polar

diameter | diameter Number of Average Number of | Yield per Yield per ' Number of
SI. No. Genotypes of fruit of fruit fruits per _frwt fruits per plant plot (kg) Yield per Ioculeg per
(mm) (mm) cluster | weight (g) plant (kg) ha (t) fruit
Lines
1 |T-26 44.92 41.59 4.60 52.75 40.55 2.01 32.62 45.30 3.42
2 |T-36 41.48 66.78 4.20 33.60 30.55 0.97 15.52 21.55 2.45
3 | Arka Vikas 41.52 33.19 3.20 34.00 33.22 1.10 17.60 24.44 3.10
4 Swarna Naveen 45.25 40.46 4.30 50.50 30.80 1.33 21.28 29.55 4.10
5 |Vaibhav 44.44 54.24 3.70 44.00 33.90 1.39 22.24 30.88 3.10
6 DMT-1 48.93 48.94 3.40 36.00 18.52 0.95 15.20 21.13 2.90
7 DMT-3 42.45 52.47 4.20 64.50 32.00 2.01 32.16 44.66 2.80
8 DMT-5 47.62 50.97 4.20 67.75 35.67 2.37 36.02 49.31 4.10
9 S-22 50.59 45.18 3.10 75.25 30.80 2.09 32.52 45.16 3.65
10 |Arka Meghali 44.84 39.67 3.70 54.50 22.35 1.20 19.20 26.66 3.15
11 |Megha 39.85 38.33 3.30 56.20 23.67 1.26 20.16 28.00 3.00
12 |K-3 52.00 41.08 3.70 51.50 18.87 0.90 14.40 20.00 4.10
13 |T-57 46.58 44.46 3.90 49.20 22.37 1.11 17.76 24.66 5.40
14 |TB-1 40.74 38.32 3.70 48.20 20.77 1.02 16.32 22.66 4.40
15 |HUB-18 34.92 45.93 3.80 33.50 36.44 1.20 19.20 26.66 2.30
Testers

16 |Arka Abha 44.90 44,53 3.00 69.00 35.00 1.93 30.88 42.88 3.40
17 |Arka Alok 51.17 43.22 4.40 78.70 30.20 2.03 32.48 4511 3.65
18 |DMT-2 49.26 42.69 5.09 88.70 37.83 3.25 52.00 72.22 3.70




Table 10 contd...

Equatorial .Polar Number of | Average | Number of | Yield per . Number of
Sl. No. Genotypes d|ame§er d|ame§er fruits per fruit fruits per plant Yield per Yield per |locules per
of fruit of fruit cluster | weight (g) plant (kg) plot (kg) ha (t) fruit
(mm) (mm)
Crosses

19 |T-26 X Arka Abha 44.62 48.71 4.90 57.50 24.67 1.33 21.28 29.55 2.70
20 |T-26 X Arka Alok 55.17 44.04 5.20 61.20 25.42 1.32 21.12 29.33 3.60
21 |T-26 X DMT-2 54.14 49.08 4.80 53.50 69.02 3.52 56.32 78.22 2.60
22 | T-36 X Arka Abha 54.69 43.64 4.80 89.20 23.37 1.89 30.24 42.00 3.90
23 | T-36 X Arka Alok 49.52 41.55 4.87 62.50 24.32 1.20 19.20 26.66 2.80
24 |T-36 X DMT-2 44.55 43.26 4.50 63.50 51.47 3.01 48.16 66.88 3.50
25 | Arka VikasX Arka Abha 47.54 53.35 4.20 51.70 24.57 1.20 19.20 26.66 3.25
26 | Arka Vikas X Arka Alok 65.57 42.34 4.10 76.20 23.90 1.48 23.68 32.88 5.50
27 | Arka Vikas X DMT-2 45.30 35.57 3.60 45.30 21.72 0.98 15.68 21.77 5.40
28 |Swarna Naveen X Arka Abha 47.13 38.93 4.20 51.20 33.19 1.47 23.52 32.66 3.90
29 |Swarna Naveen X Arka Alok 41.68 34.15 3.20 50.50 20.70 0.97 15.27 21.20 3.80
30 |Swarna Naveen X DMT-2 42.02 51.54 3.60 52.00 21.35 1.01 16.16 22.44 4.60
31 |Vaibhav X Arka Abha 50.06 42.59 4.20 123.75 19.72 2.18 34.88 48.44 3.20
32 |Vaibhav X Arka Alok 57.43 44.57 3.60 64.00 33.62 2.02 32.32 44.88 4.30
33 |Vaibhav X DMT-2 43.25 42.06 3.40 73.50 32.57 2.16 34.62 48.08 3.10
34 |DMT -1 X Arka Abha 49.89 38.53 4.40 64.50 20.72 1.32 21.12 29.33 3.70
35 |DMT -1 X Arka Alok 42.37 45.87 3.30 53.70 18.62 0.99 15.84 22.00 4.30




Table 10 contd...

Equatorial

Polar

diameter | diameter Number of Average Number of | Yield per Yield per ' Number of
SI. No. Genotypes of fruit of fruit fr:lllfztz?r weiféwtt - frur;ltznp;er p(:(ant plot (kg) Yield per Ioculeg per

(mm) (mm) 9) ha (t) fruit
36 |DMT -1 X DMT-2 52.92 38.36 3.50 77.70 32.42 2.45 39.20 54.44 3.20
37 |DMT-5 X Arka Abha 55.65 47.08 4.20 65.70 58.60 3.60 57.60 80.00 3.50
38 |DMT-5 X Arka Alok 53.92 47.70 5.15 62.50 63.43 3.70 59.20 82.22 3.40
39 |DMT-5 X DMT-2 42.46 50.54 4.40 57.50 52.40 2.83 45.28 62.88 3.35
40 |S-22 X Arka Abha 53.84 47.99 4.00 61.70 63.72 3.80 60.80 84.44 3.47
41 | S-22 X Arka Alok 51.49 42.66 3.70 76.20 24.40 1.80 28.80 40.00 4.25
42 | S-22 X DMT-2 57.84 47.60 3.10 52.40 52.30 2.40 38.40 53.33 3.65
43 | Arka Meghali X Arka Abha 69.94 55.78 4.50 81.50 30.35 2.14 34.24 47.55 4.40
44 | Arka Meghali X Arka Alok 49.71 50.65 2.90 62.50 34.77 2.10 33.60 46.66 3.10
45 | Arka Meghali X DMT-2 41.06 43.58 4.30 51.25 25.72 1.30 20.80 28.88 3.45
46 |Megha X Arka Abha 43.00 39.28 3.65 78.00 30.79 2.03 32.48 4511 3.45
47 |Megha X Arka Alok 42.13 48.71 4.50 78.75 45.54 3.01 48.16 66.88 3.70
48 |Megha X DMT-2 42.46 38.48 3.70 81.75 40.23 2.96 47.36 65.77 4.32
49 |K-3 X Arka Abha 62.34 43.54 4.60 76.50 38.67 2.56 40.96 56.88 5.25
50 |K-3 X Arka Alok 54.53 48.58 3.50 87.75 32.08 2.71 43.36 60.22 5.55
51 |K-3XDMT-2 51.45 44.86 4.10 76.25 35.32 2.40 38.40 53.33 3.45
52 | T-57 X Arka Abha 43.22 44.77 3.90 72.50 21.67 1.40 22.14 30.75 3.55
53 |T-57 X Arka Alok 50.37 58.18 4.10 81.25 15.90 1.12 17.02 23.63 3.25




Table 10 contd...

Equatorial .Polar Number of | Average | Number of | Yield per . Number of
Sl. No. Genotypes d|ame§er d|ame§er fruits per fruit fruits per plant Yield per Yield per |locules per
of fruit of fruit cluster | weight (g) plant (kg) plot (kg) ha (t) fruit
(mm) (mm)
54 | T-57 X DMT-2 46.25 49.33 3.70 133.75 20.45 2.36 37.76 52.44 3.45
55 |TB-1 X Arka Abha 48.79 53.19 5.10 81.25 24.52 1.67 26.72 37.11 3.25
56 |TB-1 X Arka Alok 42.91 41.22 4.50 67.00 21.75 1.34 21.44 29.77 2.95
57 |TB-1 X DMT-2 65.83 42.16 3.80 86.25 18.62 1.59 25.44 35.33 3.70
58 HUB-18X Arka Abha 52.43 42.35 4.40 101.25 31.65 3.02 48.32 67.11 4.30
59 |HUB-18X Arka Alok 53.59 44.99 5.40 108.00 29.00 2.92 46.72 64.88 4.17
60 |HUB-18X DMT-2 57.69 42.70 3.70 92.50 35.00 2.98 47.68 66.22 3.25
61 |DMT-3 X Arka Abha 57.10 47.31 4.10 78.75 29.62 1.98 31.68 44.00 5.00
62 |DMT-3 X Arka Alok 54.07 52.54 3.40 69.25 32.19 2.02 32.32 44.88 5.10
63 |DMT-3 X DMT-2 48.61 42.95 3.60 69.00 17.20 1.14 18.24 25.33 3.30
Commercial check
64 | JK-Desi (F1) 43.57 38.82 4.20 66.25 53.17 3.50 56.00 77.78 3.80
S.Emz 4.35 1.83 0.63 13.15 1.77 0.14 1.81 2.96 0.30
C.D. at 5% 9.28 3.89 1.13 28.23 3.74 0.28 3.93 6.23 0.63
C.D.at 1% 12.34 5.17 1.54 37.53 4.97 0.38 5.23 8.28 0.84




Table 11. Heterosis (%) over better parent, best parent and commercial check for number of fruits per cluster, average fruit weight and number of
fruits per plant in tomato

sl Crosses Number of fruits per cluster Average fruit weight Number of fruits per plant
No. BP BTP CcC BP BTP CcC BP BTP CccC
1 |T-26 x Arka Abha 6.52** -3.73** 16.67** -16.67 -35.17* -13.21 -39.16** -39.16** -53.60**
2 |T-26 x Arka Alok 13.04** 2.16** 23.81** -22.24 -31.00* -7.62 -37.31%* -37.31% -52.19**
3 |T-26 x DMT-2 -5.70** -5.70** 14.29* -39.68** | -39.68** -19.25 70.21% 70.21%* 29.81**
4 | T-36 x Arka Abha 14.29* -5.70** 14.29* 29.28* 0.56 34.64* -33.23** -42.37%* -56.05**
5 | T-36 x Arka Alok 10.68** -4.32** 15.95** -20.58 -29.54* -5.66 -20.39** -40.02** -54.26**
6 |T-36 x DMT-2 -11.59** -11.59** 7.14%* -28.41* -28.41* -4.15 36.06** 26.93** -3.20
7 Arka Vikas x Arka Abha 31.25* -17.49** 0.00 -25.07 -41.71%* -21.96 -29.80** -39.41** -53.79**
8 | Arka Vikas x Arka Alok -6.82** -19.45** -2.38** -3.18 -14.09 15.02 -28.06** -41.06** -55.05**
9 |Arka Vikas x DMT-2 -29.27** -29.27** -14.29** | -48.93** | -48.93** -31.62 -42 59** -46.44** -59.15**
10 |Swarna Naveen x Arka Abha -2.33** -17.49** 0.00 -25.80 -42.28** -22.72 -5.17* -18.15** -37.58**
11 | Swarna Naveen x Arka Alok -27.27% -37.13* -23.81** -35.83* -43.07* -23.77 -32.79** -48.95** -61.07**
12 | Swarna Naveen x DMT-2 -29.27* -29.27* -14.29** | -41.38** | -41.38** -21.51 -43.56** -47.35%* -59.85**
13 |Vaibhav x Arka Abha 13.51* -17.49%* 0.00 79.35%* 39.52** 86.79** -43.66** -51.37* -62.91**
14 |Vaibhav x Arka Alok -18.18** -29.27* -14.29** -18.68 -27.85* -3.40 -0.83 -17.09%* -36.77*
15 |Vaibhav x DMT-2 -33.20** -33.20** -19.05** -17.14 -17.14 10.94 -13.90** -19.68** -38.74**
16 |DMT -1 x Arka Abha 41.94** -13.56** 4.76* -6.52 -27.28* -2.64 -40.80** -48.90** -61.03**
17 |DMT -1 x Arka Alok -25.00** -35.17* -21.43* -31.77* -39.46** -18.94 -38.34** -54.08** -64.98**




Table 11 contd.....

sl Crosses Number of fruits per cluster Average fruit weight Number of fruits per plant
No. BP BTP CcC BP BTP CC BP BTP cC
18 |DMT -1 x DMT-2 -31.24** -31.24** -16.67** -12.40 -12.40 17.28 -14.30** -20.05** -39.03**
19 |DMT-5 x Arka Abha 0.00 -17.49** 0.00 -4.78 -25.93 -0.83 64.28** 44 .51** 10.21**
20 |DMT-5 x Arka Alok 17.05** 1.18* 22.62** -20.58 -29.54* -5.66 77.82* 56.42** 19.30**
21 |DMT-5 x DMT-2 -13.56** -13.56** 4.76** -35.17* -35.17** -13.21 38.51* 29.22** -1.45
22 | S-22 x Arka Abha 29.03** -21.41** -4.76%* -18.01 -30.44* -6.87 82.06** 57.14** 19.84**
23 | S-22 x Arka Alok -15.91** -27.31** -11.90** -3.18 -14.09 15.02 -19.21* -39.83** -54.11**
24 |S-22 x DMT-2 -39.10** -39.10** -26.19** -40.92** -40.92** -20.91 38.25* 28.98* -1.64
25 | Arka Meghali x Arka Abha 21.62** -11.59** 7.14** 18.12 -8.12 23.02 -13.29** -25.15** -42.92**
26 |Arka Meghali x Arka Alok -34.09** -43.03** -30.95** -20.58 -29.54* -5.66 15.13* -14.25** -34.61**
27 |Arka Meghali x DMT-2 -15.52** -15.52** 2.38** -42.22** -42.22** -22.64 -32.01** -36.57** -51.63**
28 |Megha x Arka Abha 10.61** -28.29** -13.10** 13.04 -12.06 17.74 -12.03** -24.07** -42.09**
29 |Megha x Arka Alok 2.27** -11.59** 7.14** 0.06 -11.22 18.87 50.79** 12.31* -14.35**
30 |Megha x DMT-2 -27.31** -27.31** -11.90** -7.84 -7.84 23.40 6.34** -0.79 -24.34**
31 |K-3 x Arka Abha 24.32** -9.63** 9.52** 10.87 -13.75 15.47 10.49** -4.64* -27.27**
32 |K-3 x Arka Alok -20.45** -31.24** -16.67** 11.50 -1.07 32.45* 6.23** -20.89** -39.67**
33 |[K-3xDMT-2 -19.45** -19.45** -2.38** -14.04 -14.04 15.09 -6.63** -12.90** -33.57**
34 | T-57 x Arka Abha 0.00 -23.38** -7.14** 5.07 -18.26 9.43 -38.09** -46.56** -59.24**
35 |T-57 x Arka Alok -6.82** -19.45** -2.38** 3.24 -8.40 22.64 -47.35%* -60.79** -70.10**




Table 11 contd.....

S| Crosses Number of fruits per cluster Average fruit weight Number of fruits per plant
No. BP BTP cC BP BTP CcC BP BTP CcC
36 |T-57 x DMT-2 -27.31% -27.31% -11.90** 50.79** 50.79** 101.89** -45.94** -49.57** -61.54**
37 |TB-1x Arka Abha 37.84** 0.20 21.43** 17.75 -8.40 22.64 -29.94** -39.53** -53.88**
38 |TB-1 x Arka Alok 2.27* -11.59** 7.14% -14.87 -24.46 1.13 -27.98** -46.36** -59.09**
39 |TB-1xDMT-2 -25.34** -25.34** -9.52% -2.76 -2.76 30.19* -50.78** -54.08** -64.98**
40 |HUB-18X Arka Abha 15.79** -13.56** 4.76** 46.74* 14.15 52.83** -13.14** -21.95** -40.47**
41 |HUB-18X Arka Alok 22.73** 6.09** 28.57** 37.23* 21.76 63.02** -20.42** -28.48** -45.46**
42 |HUB-18X DMT-2 -27.31** -27.31** -11.90** 4.28 4.28 39.62* -7.48** -13.69** -34.17**
43 |DMT-3 x Arka Abha -2.38** -19.45** -2.38** 14.13 -11.22 18.87 -15.37** -26.95** -44.29**
44 |DMT-3 x Arka Alok -22.73** -33.20** -19.05** -12.01 -21.93 4.53 0.59 -20.62** -39.46**
45 |DMT-3 x DMT-2 -29.27** -29.27** -14.29** -22.21 -22.21 4.15 -54 53** -57.58** -67.65**
S.Emz+ 0.63 0.63 0.63 13.87 13.87 13.87 1.97 1.97 1.97
C.D. at 5% 1.27 1.27 1.27 27.95 27.95 27.95 3.98 3.98 3.98
C.D.at 1% 1.70 1.70 1.70 37.34 37.34 37.34 5.32 5.32 5.32

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis

over the commercial check (JK-Desi F1).




4.2.12 Number of fruits per plant (Table 10 and 11)

Genotypes varied significantly among themselves for number of fruits per plant varied
from 18.52 (DMT-1) to 40.55 (T-26) among lines, 30.20 (Arka Alok) to 37.83 (DMT-2) among
testers and 15.90 (T-57 x Arka Alok) to 69.02 (T-26 x DMT-2) among crosses. Magnitude of
heterosis over better parent, the best parent and the commercial check was significant in both
directions. The maximum positive and significant heterosis over better parent was observed in
the cross S-22 x Arka Abha (82.06%). The cross T-26 x DMT-2 expressed maximum
heterosis over the best parent (70.21%) and the commercial check (29.81%). Among 45
crosses, 12, eight and four crosses shown positive and significant heterosis over better
parent, the best parent and the commercial check, respectively for number of fruits per plant.

4.2.13 Yield per plant (Table 10 and 12)

Genotypes varied significantly among themselves for yield per plant ranged from
0.90 (K-3) to 2.37 kg (DMT-5) among lines, 1.93 (Arka Abha) to 3.25 kg (DMT-2) among
testers and 0.97 (Swarna Naveen x Arka Alok) to 3.80 kg (S-22 XArka Abha) among crosses.
Magnitude of heterosis over better parent, the best parent and the commercial check was
significant in both directions. The maximum positive and significant heterosis over better
parent (81.82%), best parent (16.92%) and the commercial check (8.57%) was obsereved in
the cross S-22 x Arka Abha. Among 45 crosses, 13, four and four crosses shown positive and
significant heterosis over better parent, the best parent and the commercial check,
respectively for yield per plant.

4.2.14 Yield per plot (Table 10 and 12)

Genotypes varied significantly among themselves for yield per plot ranged from 14.40
(K-3) to 36.02 kg (DMT-5) among lines, 30.88 (Arka Abha) to 52.00 kg (DMT-2) among
testers and 15.27 (Swarna Naveen x Arka Alok) to 60.80 kg (S-22 x Arka Abha) among
crosses. Magnitude of heterosis over better parent, the best parent and the commercial check
was significant in both directions. The maximum positive and significant heterosis over better
parent (86.96%), best parent (16.92%) and the commercial check (8.57%) was obsereved in
the cross S-22 x Arka Abha. Among 45 crosses, 13, four and four crosses shown positive and
significant heterosis over better parent, the best parent and the commercial check,
respectively.

4.2.15 Yield per hectare (Table 10 and 12)

Genotypes varied significantly among themselves for yield per hectare ranged from
20.00 (K-3) to 44.66 tonnes (DMT-3) among lines, 42.88 (Arka Abha) to 72.22 tonnes (DMT-
2) among testers and 21.20 (Swarna Naveen x Arka Alok) to 84.44 tonnes (S-22 x Arka
Abha) among crosses. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both directions. The maximum positive and significant
heterosis over better parent (86.98%), best parent (16.92%) and the commercial check
(8.56%) was obsereved in the cross S-22 x Arka Abha. Among 45 crosses, 13, four and four
crosses shown positive and significant heterosis over better parent, the best parent and the
commercial check, respectively.



Table 12. Heterosis (%) over better parent, best parent and commercial check for yield per plant, yield per plot and yield per hain tomato

Sl Yield per plant Yield per plot Yield per ha
No. Crosses BP BTP CC BP BTP CcC BP BTP cC
1 |T-26 x Arka Abha -33.83** -59.08** -62.00** -34.76** -59.08** -62.00** -34.77** -59.08** -62.01**
2 |T-26 x Arka Alok -34.98** -59.38** -62.29** -35.25%* -59.38** -62.29** -34.98** -59.39** -62.29**
3 |T-26 x DMT-2 8.31** 8.31** 0.57* 8.31* 8.31** 0.57* 8.31* 8.31* 0.57**
4 |T-36 x Arka Abha -2.07** -41.85** -46.00** -7.30** -41.85** -46.00** -7.28** -41.84** -46.00**
5 |T-36 x Arka Alok -40.89** -63.08** -65.71** -41.14** -63.08** -65.71** -40.90** -63.09** -65.72**
6 |T-36 x DMT-2 -7.38** -7.38** -14.00** -7.38** -7.38** -14.00** -7.39%* -7.39%* -14.01*
7 | Arka Vikas x Arka Abha -37.82** -63.08** -65.71** -41.14** -63.08** -65.71** -41.15** -63.09** -65.72**
8 |Arka Vikas x Arka Alok -27.09** -54.46** -57.71* -27.41** -54.46** -57.71%* -27.11** -54.47** -57.73**
9 |Arka Vikas x DMT-2 -69.85** -69.85** -72.00** -69.85** -69.85** -72.00** -69.86** -69.86** -72.01**
10 |Swarna Naveen x Arka Abha -23.83** -54.77** -58.00** -27.90** -54.77** -58.00** -27.90** -54.78** -58.01**
11 |Swarna Naveen x Arka Alok -52.22** -70.15** -72.29** -53.19** -70.63** -72.73** -53.00** -70.65** -72.74**
12 |Swarna Naveen x DMT-2 -68.92** -68.92** -71.14** -68.92** -68.92** -71.14** -68.93** -68.93** -71.15**
13 |Vaibhav x Arka Abha 12.95** -32.92** -37.71** 6.93** -32.92** -37.71** 6.93** -32.93** -37.72**
14 |Vaibhav x Arka Alok -0.49** -37.85** -42.29** -0.92** -37.85** -42.29** -0.51 -37.86** -42.30**
15 |Vaibhav x DMT-2 -33.54** -33.54** -38.29** -33.42* -33.42** -38.18** -33.43** -33.43** -38.18**
16 |DMT -1 x Arka Abha -31.61** -59.38** -62.29** -35.25** -59.38** -62.29** -35.25** -59.39** -62.29**
17 |DMT -1 x Arka Alok -51.23** -69.54** -71.71%* -51.44** -69.54** -71.71%* -51.23** -69.54** -71.72%*
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Sl Yield per plant Yield per plot Yield per ha

No. Crosses BP BTP CC BP BTP CcC BP BTP cC
18 |DMT -1 x DMT-2 -24.62** -24.62** -30.00** -24.62** -24.62** -30.00** -24.62** -24.62** -30.01**
19 |DMT-5 x Arka Abha 51.90** 10.77** 2.86** 59.91** 10.77** 2.86** 62.24** 10.77** 2.85**
20 |DMT-5 x Arka Alok 56.12** 13.85** 5.71* 64.35** 13.85** 5.74* 66.74** 13.85** 5.71*
21 |DMT-5 x DMT-2 -12.92** -12.92** -19.14** -12.92** -12.92** -19.14** -12.93** -12.93** -19.16**
22 |S-22 x Arka Abha 81.82** 16.92** 8.57** 86.96** 16.92** 8.57** 86.98** 16.92** 8.56**
23 |S-22 x Arka Alok -13.88** -44.62** -48.57** -11.44** -44.62** -48.57** -11.43** -44.61** -48.57**
24 |S-22 x DMT-2 -26.15** -26.15** -31.43** -26.15** -26.15** -31.43** -26.16** -26.16** -31.43**
25 | Arka Meghali x Arka Abha 6.47** -34.15** -38.86** 4.97* -34.15** -38.86** 4.97** -34.16** -38.87**
26 |Arka Meghali x Arka Alok 3.45** -35.38** -40.00** 3.00** -35.38** -40.00** 3.44** -35.39** -40.01**
27 |Arka Meghali x DMT-2 -60.00** -60.00** -62.86** -60.00** -60.00** -62.86** -60.01** -60.01** -62.87**
28 |Megha x Arka Abha 1.00** -37.54** -42.00** -0.43 -37.54** -42.00** -0.42 -37.54** -42.00**
29 |Megha x Arka Alok 48.28** -7.38** -14.00** 47.64** -7.38** -14.00** 48.26** -7.39%* -14.01**
30 |Megha x DMT-2 -8.92** -8.92** -15.43** -8.92** -8.92** -15.43** -8.93** -8.93** -15.44**
31 |K-3 x Arka Abha 27.36** -21.23** -26.86** 25.57** -21.23** -26.86** 25.56** -21.24** -26.87**
32 |K-3 x Arka Alok 33.50* -16.62** -22.57** 32.92** -16.62** -22.57** 33.50* -16.62** -22.58**
33 |K-3x DMT-2 -26.15** -26.15** -31.43** -26.15** -26.15** -31.43** -26.16** -26.16** -31.43**
34 |T-57 x Arka Abha -30.35** -56.92** -60.00** -32.13** -57.42** -60.46** -32.12** -57.42** -60.47**
35 |T-57 x Arka Alok -44 83** -65.54** -68.00** -47.82** -67.27** -69.61** -47.62** -67.28** -69.62**




Table 12 contd.....

sl Yield per plant Yield per plot Yield per ha
No. Crosses BP BTP CcC BP BTP cC BP BTP CC
36 |T-57 x DMT-2 -27.38** -27.38** -32.57** -27.38** -27.38** -32.57* -27.39** -27.39** -32.58**
37 |TB-1 x Arka Abha -16.92** -48.62** -52.29** -18.09** -48.62** -52.29** -18.08** -48.62** -52.29**
38 |TB-1 x Arka Alok -33.99** -58.77* -61.71%* -34.27** -58.77** -61.71* -34.01** -58.78** -61.73*
39 |TB-1x DMT-2 -51.08** -51.08** -54 57** -51.08** -51.08** -54 57 -51.08** -51.08** -54.58**
40 |HUB-18X Arka Abha 50.25** -7.08** -13.71** 48.13** -7.08** -13.71** 48.15* -7.08 -13.72**
41 |HUB-18X Arka Alok 43.84** -10.15** -16.57** 43.23** -10.15** -16.57** 43.83* -10.16** -16.59**
42 |HUB-18X DMT-2 -8.31** -8.31** -14.86** -8.31** -8.31** -14.86** -8.31** -8.31** -14.86**
43 |DMT-3 x Arka Abha -1.49** -39.08** -43.43** -1.49** -39.08** -43.43** -1.48** -39.08** -43.43**
44 | DMT-3 x Arka Alok -0.49** -37.85** -42.29** -0.43* -37.85** -42.29** 0.49 -37.86** -42.30**
45 |DMT-3 x DMT-2 -64.92** -64.92** -67.43** -64.92** -64.92** -67.43** -64.93** -64.93** -67.43**
S.Emz 0.14 0.14 0.14 0.21 0.21 0.21 0.27 0.27 0.27
C.D. at 5% 0.28 0.28 0.28 0.42 0.42 0.42 0.55 0.55 0.55
C.D.at 1% 0.37 0.37 0.37 0.57 0.57 0.57 0.74 0.74 0.74

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis
over the commercial check (JK-Desi F1).
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ArkaAlok

Plate 3: Freuits of testers and commercial check



4.2.16 Number of locules per fruit (Table 10 and 14)

Genotypes varied significantly among themselves for number of locules per fruit
ranged from 2.30 (HUB-18) to 5.40 (T-57) among lines, 3.40 (Arka Abha) to 3.70 (DMT-2)
among testers and 2.60 (T-26 x DMT-2) to 5.55 (K-3 x Arka Alok) among crosses. Magnitude
of heterosis over better parent, the best parent and the commercial check was significant in
both directions. Negative heterosis for this trait and is desirable. Maximum heterosis over
better parent (-23.98%) was observed in the cross T-26 x DMT-2 and none of the crosses
recorded positive and significant heterosis over the best parent and the cross T-26 x DMT-2
exhibited maximum heterosis over the commercial check (-31.58%). Among 45 crosses
studied, 10 crosses over better parent and 28 crosses over the commercial check exhibited
positive and significant heterosis.

4.2.17 Rind thickness (Table 13 and 14)

Genotypes varied significantly among themselves for rind thickness ranged from0.30
(T-36) to 0.90 mm (T-57) among lines, 0.27 (Arka Alok) to 0.47 mm (Arka Abha) among
testers and 0.14 (T-57 x DMT-2) to 0.92 mm (Swarna Naveen x Arka Abha) among crosses.
Magnitude of heterosis over better parent, the best parent and the commercial check was
significant in both directions. The maximum positive and significant heterosis over better
parent was observed in the cross HUB-18 x Arka Abha (126.47%). The cross Swarna Naveen
x Arka Abha expressed maximum heterosis over the best parent (2.22%) and heterosis over
the commercial check (100.00%). Among 45 crosses, 18, seven and 17 crosses shown
positive and significant heterosis over better parent, the best parent and the commercial
check, respectively heterosis for rind thickness.

4.2.18 Total soluble solids (Table 13 and 14)

Genotypes varied significantly among themselves for total soluble solids and it
ranged from 4.40 (T-36) to 5.80 °Brix (S-22) among lines, 4.10 (DMT-2) to 5.05°Brix (Arka
Abha) among testers and 3.70 (DMT-1 x Arka Abha) to 6.30°Brix (Swarna Naveen x Arka
Alok) among crosses studied. Magnitude of heterosis over better parent, the best parent and
the commercial check was significant in both the directions. The maximum positive and
significant heterosis over better parent (31.25 %), best parent (8.65%) and commercial check
(17.76 %) was observed in the cross Swarna Naveen x Arka Alok. Among 45 crosses, 17, five
and 10 crosses shown positive and significant heterosis over better parent, the best parent
and the commercial check, respectively.

4.2.19 pH (Table 13 and 15)

Genotypes varied significantly among themselves for pH and it ranged from 4.03 (TB-
1) to 4.86 (Vaibhav) among lines, 4.13 (Arka Alok) to 4.86 (Arka Abha) among testers and
4.09 (Vaibhav x Arka Abha) to 5.15 (Swarna Naveen x DMT-2) among crosses studied.
Magnitude of heterosis over better parent, the best parent and the commercial check was
significant in both the directions. Negative heterosis for this trait indicatespH and is desirable.
Maximum heterosis over better parent (-15.84%) was observed in the cross Vaibhav x Arka
Abha and the cross DMT-1 x Arka Alok exhibited maximum heterosis over the best parent (-
1.94%) and heterosis over the commercial check (-13.09%). Among 45 crosses studied, 13
crosses over better parent, 2 crosses over the best parent and 25 crosses over the
commercial check exhibited positive and significant heterosis.



Table 13. Per se performance of parents, crosses and commercial check for quality and seed parameters in tomato

Sl No. Genotypes thiSIer:ceizss 0TS-S oH Lycopene | B-carotene Zg;ndt;e;grf 1000 seed Weif;l?dper Seese);leld
(mm) (°Brix) (mg/100g) | (mg/1009) fruit weight (g) fruit (g) plant (g)
Lines
1 T-26 0.66 5.13 4.30 5.45 8.37 84.85 2.40 0.20 4.82
2 T-36 0.30 4.40 4.41 2.93 7.91 96.07 1.90 0.18 4.59
3 Arka Vikas 0.78 5.10 4.45 3.18 8.93 58.87 3.42 0.20 5.58
4 Swarna Naveen 0.31 4.80 4.25 3.07 12.35 66.17 2.31 0.13 3.42
5 Vaibhav 0.45 5.45 4.86 4.11 9.15 42.50 5.29 0.20 6.19
6 DMT-1 0.40 5.10 4.15 4.48 11.03 86.45 3.28 0.25 4.04
7 DMT-3 0.42 4.65 4.30 3.40 7.98 72.63 3.36 0.22 5.12
8 DMT-5 0.67 5.40 4.51 6.08 10.78 48.44 5.04 0.23 5.04
9 S-22 0.47 5.80 4.40 4.15 7.38 55.12 4.04 0.20 2.71
10 Arka Meghali 0.35 4.70 4.81 4.31 13.98 46.15 3.43 0.15 2.76
11 |Megha 0.54 5.65 4.56 3.34 18.42 61.13 1.86 0.10 2.17
12 |K-3 0.75 4.65 4.70 5.63 8.65 54.50 4.69 0.19 1.94
13 |T-57 0.90 5.35 4.85 3.10 9.68 69.41 1.77 0.11 1.32
14 |TB-1 0.65 4.95 4.03 5.59 12.75 67.07 2.50 0.16 1.54
15 |HUB-18 0.34 5.10 4.80 3.16 16.72 70.35 3.40 0.26 7.08
Testers
16 |Arka Abha 0.47 5.05 4.86 5.65 11.99 94.10 3.33 0.34 5.50
17 Arka Alok 0.27 4.45 4.13 4.98 16.25 145.35 1.44 0.20 3.45
18 |DMT-2 0.30 4.10 4,79 4.59 17.43 79.17 3.95 0.30 8.74




Table 13 contd....

Sl No. Genotypes thimiss TSS pH Lycopene | B-carotene Zg;&e;;grf 1000 seed weiz‘?ﬁdper Seese);mm
(mm) (°Brix) (mg/100g) | (mg/1009) fruit weight @) | ¢ it @) | plant (g)
Crosses
19 T-26 X Arka Abha 0.50 5.90 5.01 5.30 10.73 73.88 1.85 0.12 3.52
20 T-26 X Arka Alok 0.21 4.85 4.85 5.79 13.95 33.70 5.59 0.16 4.45
21 T-26 X DMT-2 0.37 5.15 4.90 5.47 10.50 94.03 2.81 0.24 14.95
22 T-36 X Arka Abha 0.77 4.05 4.30 6.03 16.46 127.35 2.71 0.33 5.46
23 T-36 X Arka Alok 0.42 5.50 4.37 3.05 12.33 110.79 1.90 0.19 4.62
24 T-36 X DMT-2 0.23 5.10 4.90 5.97 1191 68.87 4.67 0.32 15.25
25 Arka VikasX Arka Abha 0.66 5.45 4.36 6.84 14.54 128.12 1.95 0.22 5.55
26 | Arka Vikas X Arka Alok 0.69 4.45 4.55 2.88 12.50 52.99 2.52 0.12 4.95
27 | Arka Vikas X DMT-2 0.29 4.60 4.80 3.22 9.75 44.17 5.66 0.23 5.65
28 |Swarna Naveen X Arka Abha 0.92 5.10 4.36 3.73 14.55 102.50 2.03 0.19 7.14
29 |Swarna Naveen X Arka Alok 0.53 6.30 4.50 2.99 9.10 43.00 3.38 0.14 2.43
30 Swarna Naveen X DMT-2 0.28 5.50 5.15 2.36 16.01 97.50 4.08 0.37 7.75
31 Vaibhav X Arka Abha 0.45 4.50 4.09 2.27 11.70 118.14 1.73 0.18 451
32 Vaibhav X Arka Alok 0.60 3.75 4.36 2.65 13.46 148.35 2.58 0.38 11.80
33 |Vaibhav X DMT-2 0.43 5.20 4.67 5.20 15.79 153.45 1.66 0.20 8.05
34 DMT -1 X Arka Abha 0.50 3.70 4.95 5.37 12.65 64.32 3.43 0.20 5.66




Table 13 contd....

Sl. No. Genotypes thimiss TSS pH Lycopene | B-carotene Zg;&e;;grf 1000 seed weiz‘?ﬁdper Seese);mm
(mm) (°Brix) (mg/100g) | (mg/1009) fruit weight @) | ¢ it @) | plant (g)
35 |DMT -1 X Arka Alok 0.57 4.45 4.05 4.76 11.05 51.73 3.69 0.17 4.01
36 |DMT -1 X DMT-2 0.53 5.10 4.30 3.98 13.70 78.32 1.56 0.15 4.23
37 |DMT-5 X Arka Abha 0.55 5.70 4.21 2.76 9.91 83.37 3.69 0.31 16.65
38 |DMT-5 X Arka Alok 0.56 4.30 5.21 4.33 12.99 116.35 2.33 0.25 15.85
39 |DMT-5 X ODMT-2 0.77 4.50 4.38 3.53 10.05 82.40 2.62 0.20 10.86
40 |S-22 X Arka Abha 0.42 5.05 4.47 2.36 12.20 169.87 1.95 0.18 12.05
41 |S-22 X Arka Alok 0.37 4.50 5.11 5.22 13.42 95.37 1.67 0.19 3.96
42 |S-22 X DMT-2 0.57 6.00 4.66 7.02 9.66 72.84 4.45 0.30 15.72
43 | Arka Meghali X Arka Abha 0.58 4.50 4.43 3.70 11.38 58.35 2.01 0.12 5.95
44 | Arka Meghali X Arka Alok 0.57 5.00 4.30 3.76 20.73 93.62 2.17 0.19 7.62
45 | Arka Meghali X DMT-2 0.52 4.00 4.26 4.32 13.52 87.50 1.94 0.15 4.04
46  |Megha X Arka Abha 0.38 5.55 4.16 4.52 16.35 76.12 3.20 0.24 7.71
47  |Megha X Arka Alok 0.31 5.00 5.18 2.29 10.72 67.00 2.71 0.17 8.18
48 |Megha X DMT-2 0.39 4.70 4.43 5.86 17.49 88.25 3.09 0.26 13.15
49 |K-3 X Arka Abha 0.34 5.25 4.76 5.37 22.88 65.62 2.99 0.18 6.95
50 |K-3 X Arka Alok 0.56 4.90 5.03 6.72 12.46 86.72 2.21 0.18 5.40
51 |K-3 X DMT-2 0.58 5.90 4.84 5.49 22.89 82.38 2.71 0.19 8.05




Table 13 contd....

Sl. No. Genotypes thimiss TSS pH Lycopene | B-carotene Zg;&e;;grf 1000 seed weiz‘?ﬁdper Seese);mm
(mm) (°Brix) (mg/100g) | (mg/1009) fruit weight @) | ¢ it @) | plant (g)
52 |T-57 X Arka Abha 0.31 5.10 5.17 4.65 15.02 63.10 2.60 0.15 5.71
53 |T-57 X Arka Alok 0.61 5.30 4.51 3.76 15.01 68.10 3.41 0.24 6.21
54 |T-57 X DMT-2 0.14 4.90 4.42 3.08 13.50 60.64 4.73 0.26 5.15
55 |TB-1 X Arka Abha 0.53 5.90 4.40 4.50 17.52 63.50 2.63 0.15 4.63
56 |TB-1 X Arka Alok 0.35 5.15 4.90 2.55 12.81 156.37 1.71 0.28 6.47
57 |TB-1 X DMT-2 0.53 3.95 5.03 2.30 12.11 67.57 2.45 0.16 4.99
58 |HUB-18X Arka Abha 0.86 5.10 4.59 3.77 10.02 90.75 2.09 0.17 6.63
59 |HUB-18X Arka Alok 0.77 5.15 4.15 4.70 15.90 76.27 1.87 0.15 6.49
60 |HUB-18X DMT-2 0.49 4.10 4.83 3.54 17.00 18.50 6.66 0.14 7.36
61 |DMT-3 X Arka Abha 0.51 5.15 4.51 2.35 14.17 74.57 2.88 0.20 6.85
62 |DMT-3 X Arka Alok 0.33 4.85 4.15 4.63 19.06 48.87 3.62 0.17 6.05
63 |DMT-3 X DMT-2 0.50 4.60 5.01 2.68 15.30 86.85 2.77 0.22 5.01
Commercial check
64 |JK-Desi (F1) 0.46 5.35 4.66 4.84 18.94 94.75 2.31 0.23 11.35
S.Em+ 2.54 0.36 0.20 0.36 0.86 8.39 0.17 1.79 0.51
C.D. at 5% 5.06 0.94 0.53 0.82 2.18 19.84 0.40 5.03 0.92
C.D.at 1% 6.71 1.25 0.71 1.09 2.90 26.38 0.59 6.68 1.23




Table 14. Heterosis (%) over better parent, best parent and commercial check for quality parameters in tomato

Sl Number of locules per fruit Rind thickness TSS
No. Crosses BP BTP CcC BP BTP CcC BP BTP CcC
1 |T-26 x Arka Abha -20.59** 17.39** -28.95** -24.24** -44.44%* 8.70** 15.01* 1.72** 10.28**
2 | T-26 x Arka Alok 5.26** 56.52** -5.26** -68.18** -76.67** -54.35** -5.46** -16.38** -9.35%*
3 |T-26 x DMT-2 -23.98** 13.04** -31.58** -43.94** -58.89** -19.57** 0.39 -11.21* -3.74**
4 |T-36 x Arka Abha 59.18* 69.57** 2.63** 63.83** -14.44* 67.39** -19.80** -30.17** -24.30**
5 |T-36 x Arka Alok 14.29** 21.74** -26.32** 55.56** -53.33** -8.70** 23.60** -5.17** 2.80**
6 |T-36 xDMT-2 42.86** 52.17* -7.89** -23.33** -74.44** -50.00** 15.91* -12.07** -4.67%*
7 | Arka Vikas x Arka Abha 4.84** 41.30** -14.47** -15.38** -26.67** 43.48* 6.86** -6.03** 1.87**
8 |Arka Vikas x Arka Alok 77.42%* 139.13** 44.74* -11.54** -23.33** 50.00** -12.75** -23.28** -16.82**
9 |Arka Vikas x DMT-2 74.19** 134.78** 42.11* -62.82** -67.78** -36.96** -9.80** -20.69** -14.02**
10 |Swarna Naveen x Arka Abha 14.71* 69.57** 2.63* 95.74** 2.22%* 100.00** 0.99** -12.07** -4.67%*
11 |Swarna Naveen x Arka Alok 4.11% 65.22** 0.00 70.97** -41.11% 15.22** 31.25** 8.62** 17.76**
12 |Swarna Naveen x DMT-2 24.32** 100.00** 21.05** -9.68** -68.89** -39.13** 14.58** -5.17** 2.80**
13 |Vaibhav x Arka Abha 3.23** 39.13* -15.79** -4.26** -50.00** -2.17** -17.43** -22.41* -15.89**
14 |Vaibhav x Arka Alok 38.71* 86.96** 13.16** 50.00** -33.33* 30.43* -31.19* -35.34#* -29.91**
15 |Vaibhav x DMT-2 0.00 34.78** -18.42** -4.44%* -52.22** -6.52** -4 .59%* -10.34** -2.80**
16 |DMT -1 x Arka Abha 27.59** 60.87** -2.63** 6.38** -44 .44 8.70** -27.45%* -36.21** -30.84**
17 |DMT -1 x Arka Alok 48.28** 86.96** 13.16** 42 .50** -36.67** 23.91** -12.75** -23.28** -16.82**




Table 14 contd.....

Sl Number of locules per fruit Rind thickness TSS

No. Crosses BP BTP CC BP BTP CC BP BTP CcC
18 |DMT -1 x DMT-2 10.34** 39.13** -15.79** 76.67** -41.11* 15.22** 0.00 -12.07** -4.67%*
19 |DMT-5 x Arka Abha 2.94** 52.17* -7.89** -17.91* -38.89** 19.57** 5.56** -1.72** 6.54**
20 |DMT-5 x Arka Alok -6.85** 47.83* -10.53** -16.42** -37.78** 21.74* -20.37** -25.86** -19.63**
21 |DMT-5x DMT-2 -9.46** 45.65** -11.84** 14.93** -14.44* 67.39** -16.67** -22.41* -15.89**
22 |S-22 x Arka Abha 2.06** 50.87** -8.68** -10.64** -53.33** -8.70** -12.93** -12.93** -5.61**
23 | S-22 x Arka Alok 16.44** 84.78** 11.84** -21.28** -58.89** -19.57** -22.41** -22.41** -15.89**
24 |S-22 x DMT-2 0.00 58.70** -3.95** 21.28** -36.67** 23.91* 3.45* 3.45** 12.15**
25 |Arka Meghali x Arka Abha 39.68** 91.30** 15.79** 23.40** -35.56** 26.09** -10.89** -22.41** -15.89**
26 |Arka Meghali x Arka Alok -1.59** 34.78** -18.42** 62.86** -36.67** 23.91* 6.38** -13.79** -6.54**
27 |Arka Meghali x DMT-2 9.52** 50.00** -9.21** 48.57** -42.22** 13.04** -14.89** -31.03** -25.23**
28 |Megha x Arka Abha 15.00** 50.00** -9.21** -29.63** -57.78** -17.39** -1.77%* -4.31** 3.74**
29 |Megha x Arka Alok 23.33* 60.87** -2.63** -42.59** -65.56** -32.61** -11.50** -13.79** -6.54**
30 |Megha x DMT-2 44.00** 87.83* 13.68** -27.78** -56.67** -15.22** -16.81** -18.97** -12.15**
31 |K-3 x Arka Abha 54.41* 128.26** 38.16** -54.67** -62.22** -26.09** 3.96** -0.48** -1.87**
32 |K-3 x Arka Alok 52.05* 141.30** 46.05** -25.33** -37.78** 21.74** 5.38** -15.52** -8.41**
33 |K-3xDMT-2 -6.76** 50.00** -0.21** -22.67** -35.56** 26.09** 26.88** 1.72** 10.28**
34 |T-57 x Arka Abha 4.41* 54.35** -6.58** -65.56** -65.56** -32.61** -4.67** -12.07** -4.67**
35 |T-57 x Arka Alok -10.96** 41.30** -14.47** -32.22** -32.22** 32.61* -0.93 -8.62** -0.93




Table 14 contd.....

Sl Number of locules per fruit Rind thickness TSS
No. Crosses BP BTP CC BP BTP CC BP BTP CcC
36 |T-57 x DMT-2 -6.76** 50.00** -0.21** -84.44** -84.44** -69.57** -8.41** -15.52** -8.41**
37 |TB-1 x Arka Abha -4.41%* 41.30** -14.47** -18.46** -41.11* 15.22** 16.83** 1.72** 10.28**
38 |TB-1 x Arka Alok -19.18** 28.26** -22.37** -46.15%* -61.11** -23.91** 4.04** -11.21* -3.74**
39 |TB-1 x DMT-2 0.00 60.87** -2.63** -18.46** -41.11%* 15.22** -20.20** -31.90** -26.17**
40 |HUB-18X Arka Abha 86.96** 86.96** 13.16** 82.98* -4.44** 86.96** 0.00 -12.07** -4.67**
41 |HUB-18X Arka Alok 81.30* 81.30** 9.74** 126.47** -14.44* 67.39** 0.98** -11.21* -3.74**
42 |HUB-18X DMT-2 41.30** 41.30** -14.47** 44.12* -45.56** 6.52** -19.61** -29.31** -23.36**
43 |DMT-3 x Arka Abha 78.57** 117.39** 31.58* 8.51** -43.33** 10.87** 1.98** -11.21* -3.74**
44 |DMT-3 x Arka Alok 82.14* 121.74** 34.21* -21.43** -63.33** -28.26** 4.30** -16.38** -9.35%*
45 |DMT-3 x DMT-2 17.86** 43.48** -13.16** 19.05** -44.44%* 8.70** -1.08** -20.69** -14.02**
S.Emz+ 0.30 0.30 0.30 0.07 0.07 0.07 0.36 0.36 0.36
C.D. at 5% 0.60 0.60 0.60 0.14 0.14 0.14 0.74 0.74 0.74
C.D.at 1% 0.81 0.81 0.81 0.18 0.18 0.18 0.98 0.98 0.98

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis

over the commercial check (JK-Desi F1).




4.2.20 Lycopene (Table 13 and 15)

Genotypes varied significantly among themselves for lycopene and it ranged from
2.93 (T-36) to 6.08 mg/100 g (DMT-5) among lines, 4.59 (DMT-2) to 5.65 mg/100 g (Arka
Abha) among testers and 2.27 (Vaibhav x Arka Abha) to 7.02 mg/100 g (S-22 x DMT-2)
among crosses studied. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both the directions. The maximum positive and significant
heterosis over better parent was observed in the cross S-22 x DMT-2 (52.94%) and none of
the crosses recorded positive and significant heterosis over the best parent and commercial
check. Among 45 crosses, only one cross shown positive and significant heterosis over better
parent.

4.2.21 B-carotene (Table 13 and 15)

Genotypes varied significantly among themselves for B-caroteneand it ranged from
7.38 (S-22) to 16.72 mg/100 g (HUB-18) among lines, 11.99 (Arka Abha) to 17.43 mg/100 g
(DMT-2) among testers and 9.10 (Swarna Naveen x Arka Alok) to 22.89 mg/100 g (K-3 x
DMT-2) among crosses studied. Magnitude of heterosis over better parent, the best parent
and the commercial check was significant in both the directions. The maximum positive and
significant heterosis over better parent (90.83%), best parent (24.21%) and commercial check
(20.80%) was observed in the cross K-3 x Arka Abha. Among 45 crosses, 16, five and five
crosses shown positive and significant heterosis over better parent, the best parent and the
commercial check, respectively.

4.2.22 Number of seeds per fruit (Table 13 and 16)

Genotypes varied significantly among themselves for number of seeds per fruit and it
ranged from 42.50 (Vaibhav) to 96.07 (T-36) among lines, 79.17 (DMT-2) to 145.35 (Arka
Alok) among testers and 18.50 (HUB-18 x DMT-2) to 169.87 (S-22 x Arka Abha) among
crosses studied. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both the directions. The maximum positive and significant
heterosis over better parent was observed in the cross Vaibhav x DMT-2 (93.82%). None of
the crosses recorded positive and significant heterosis over the best parent and the cross S-
22 x Arka Abha recorded maximum heterosis over commercial check (79.28%). Among 45
crosses, six and six crosses shown positive and significant heterosis over better parent and
the commercial check, respectively.



Table 15. Heterosis (%) over better parent, best parent and commercial check for quality parameters in tomato

Sl pH Lycopene B-carotene
No. Crosses BP BTP CcC BP BTP CcC BP BTP cC
1 T-26 x Arka Abha 16.51** 21.31* 7.51** -2.75 -12.83 9.50 -10.51** -41.75** -43.35**
2 T-26 x Arka Alok 17.43** 17.43** 4.08** 6.24 -4.77 19.63 -14.15** -24.27** -26.35**
3 T-26 x DMT-2 13.95** 18.64** 5.15** 0.37 -10.03 13.02 -39.76** -43.00** -44 56**
4 T-36 x Arka Abha -2.49** 4.12% -7.73** 6.73 -0.82 24.59 37.28* -10.64** -13.09**
5 |T-36 x Arka Alok 5.81** 5.81** -6.22** -38.76 -49.84* -36.98 -24.12** -33.06** -34.90**
6 T-36 x DMT-2 11.11% 18.64** 5.15** 30.07 -1.81 23.35 -31.67** -35.34** -37.12**
7 Arka Vikas x Arka Abha -2.02** 5.57** -6.44** 21.06 12.50 41.32 21.27* -21.06** -23.23**
8 Arka Vikas x Arka Alok 10.17* 10.17** -2.36** -42.17 -52.63* -40.50 -23.08** -32.14** -34.00**
9 Arka Vikas x DMT-2 7.87** 16.22** 3.00** -29.85 -47.04 -33.47 -44.06** -47.07** -48.52**
10 |Swarna Naveen x Arka Abha 2.59** 5.57** -6.44** -33.98 -38.65 -22.93 17.81* -21.01** -23.18**
11 |Swarna Naveen x Arka Alok 8.96** 8.96** -3.43** -39.96 -50.82* -38.22 -44.00** -50.60** -51.95**
12 |Swarna Naveen x DMT-2 21.18* 24.70* 10.52** -48.58 -61.18* -51.24* -8.15** -13.08** -15.47**
13 |Vaibhav x Arka Abha -15.84** -0.97** -12.23** -59.82* -62.66* -53.10* -2.42* -36.48** -38.23**
14 |Vaibhav x Arka Alok 5.57* 5.57** -6.44** -46.79 -56.41* -45.25 -17.17* -26.93** -28.93**
15 |Vaibhav x DMT-2 -40.05** 13.08** 0.21 13.29 -14.47 7.44 -9.41** -14.28** -16.63**
16 |DMT -1 x Arka Abha 19.28** 19.85** 6.22** -4.96 -11.68 10.95 5.50** -31.32** -33.21*
17 |DMT -1 x Arka Alok -1.94** -1.94** -13.09** -4.42 -21.71 -1.65 -32.00** -40.01** -41.66**




Table 15 contd......

Sl pH Lycopene B-carotene

No. Crosses BP BTP CcC BP BTP CcC BP BTP cC
18 |DMT -1 x DMT-2 3.61** 4.12* -7.73** -13.29 -34.54 -17.77 -21.40** -25.62** -27.67**
19 |DMT-5 x Arka Abha -6.65** 1.94** -9.66** -54.61* -54.61* -42.98 -17.35** -46.20** -47.68**
20 |DMT-5 x Arka Alok 26.15** 26.15** 11.80** -28.78 -28.78 -10.54 -20.06** -29.48** -31.41*
21 |DMT-5 x DMT-2 -2.88** 6.05** -6.01** -41.94 -41.94 -27.07 -42.34** -45.44** -46.94**
22 |S-22 x Arka Abha 1.59** 8.23* -4.08** -58.23* -61.18* -51.24* 1.75 -33.77** -35.59**
23 |S-22 x Arka Alok 23.73** 23.73* 9.66** 4.82 -14.14 7.85 -17.42** -27.14** -29.14**
24 |S-22 x DMT-2 4.95** 12.83** 0.00 52.94* 15.46 45.04 -44.58** -47.56** -49.00**
25 | Arka Meghali x Arka Abha -7.90%* 7.26** -4.94** -34.51 -39.14 -23.55 -18.60** -38.22** -39.92**
26 |Arka Meghali x Arka Alok 4.12** 4.12* -7.73** -24.50 -38.16 -22.31 27.57* 12.54** 9.45**
27 |Arka Meghali x DMT-2 -11.43** 3.15* -8.58** -5.88 -28.95 -10.74 -22.43** -26.60** -28.62**
28 |Megha x Arka Abha -8.77** 0.73* -10.73** -20.00 -25.66 -6.61 -11.24** -11.24** -13.67**
29 |Megha x Arka Alok 25.42** 25.42*%* 11.16** -54.02* -62.34* -52.69* -41.80** -41.80** -43.40**
30 |Megha x DMT-2 -2.85** 7.26** -4.94** 27.67 -3.62 21.07 -5.05** -5.05** -7.66%*
31 |K-3 x Arka Abha 1.28** 15.25** 2.15* -4.62 -11.68 10.95 90.83** 24.21* 20.80**
32 |K-3 x Arka Alok 21.79** 21.79** 7.94** 19.36 10.53 38.84 -23.32** -32.36** -34.21**
33 |K-3xDMT-2 2.98** 17.19** 3.86* -2.49 -9.70 13.43 31.33* 24.27* 20.86**
34 |T-57 x Arka Abha 6.60** 25.18** 10.94** -17.70 -23.52 -3.93 25.27** -18.46** -20.70**
35 |T-57 x Arka Alok 9.20** 9.20** -3.22** -24.50 -38.16 -22.31 -7.63** -18.51** -20.75**




Table 15 contd......

Sl pH Lycopene B-carotene
No. Crosses BP BTP CcC BP BTP CcC BP BTP cC
36 |T-57 x DMT-2 -7.72%* 7.02** -5.15%* -32.90 -49.34* -36.36 -22.55** -26.71** -28.72**
37 |TB-1 x Arka Abha 9.18** 6.54** -5.58** -20.35 -25.99 -7.02 37.41* -4.89** -7.50**
38 |TB-1 x Arka Alok 21.59** 18.64** 5.15** -54.38* -58.06* -47.31 -21.17** -30.46** -32.37**
39 |TB-1xDMT-2 24.81** 21.79** 7.94** -58.86* -62.17* -52.48* -30.52** -34.26** -36.06**
40 |HUB-18X Arka Abha -4.38** 11.14** -1.50** -33.27 -37.99 -22.11 -40.07** -45.60** -47.10**
41 |HUB-18X Arka Alok 0.48** 0.48 -10.94** -5.62 -22.70 -2.89 -4.90** -13.68** -16.05**
42 |HUB-18X DMT-2 0.84** 16.95** 3.65* -22.88 -41.78 -26.86 -2.47* -7.71%* -10.24**
43 |DMT-3 x Arka Abha 4.88** 9.20** -3.22** -58.41* -61.35* -51.45* 18.18** -23.07** -25.18**
44 |DMT-3 x Arka Alok 0.48 0.48 -10.94** -7.03 -23.85 -4.34 17.29** 3.47** 0.63
45 |DMT-3 x DMT-2 16.51* 21.31** 7.51** -41.61 -55.92* -44.63 -12.22** -16.94** -19.22**
S.Emz 0.27 0.27 0.27 24.24 24.24 24.24 1.05 1.05 1.05
C.D. at 5% 0.55 0.55 0.55 48.87 48.87 48.87 212 2.12 2.12
C.D.at 1% 0.74 0.74 0.74 65.28 65.28 65.28 2.83 2.83 2.83

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis
over the commercial check (JK-Desi F1).



Table 16. Heterosis (%) over better parent, best parent and commercial check for seed parameters in tomato

Number of seeds per fruit 1000 seed weight Seed weight per fruit
SI. No. Crosses
BP BTP CcC BP BTP CC BP BTP cC

1 T-26 x Arka Abha -21.49* -49.17** -22.03* -44 . 44** -65.03** -19.91* -64.71** -64.71** -47.83**
2 T-26 x Arka Alok -76.81** -76.81** -64.43** 132.92** 5.67** 141.99** -20.00** -52.94** -30.43**
3 T-26 x DMT-2 10.82 -35.31** -0.76 -28.86** -46.88** 21.65* -20.00** -29.41** 4.35%*
4 T-36 x Arka Abha 32.56** -12.38 34.41* -18.62** -48.77** 17.32** -2.94** -2.94** 43.48*
5 T-36 x Arka Alok -23.78* -23.78* 16.93 0.00 -64.08** -17.75** -5.00** -44.12** -17.39**
6 T-36 x DMT-2 -28.31* -52.62** -27.31* 18.23** -11.72** 102.16** 6.67** -5.88** 39.13**
7 Arka Vikas x Arka Abha 36.15** -11.85 35.22* -42.98** -63.14** -15.58** -35.29** -35.29** -4.35%*
8 Arka Vikas x Arka Alok -63.54** -63.54** -44.07** -26.32** -52.36** 9.09** -40.00** -64.71** -47.83**
9 |Arka Vikas x DMT-2 -44.21% | -69.61** -53.38** 43.29** 6.99** 145.02** -23.33* -32.35** 0.00
10 |Swarna Naveen x Arka Abha 8.93 -29.48** 8.18 -38.48** -61.63** -12.12** -44.12** -44.12** -17.39**
11 |Swarna Naveen x Arka Alok -70.42** -70.42** -54.62** 46.32** -36.11** 46.32** -30.00** -58.82** -39.13**
12 |Swarna Naveen x DMT-2 23.15* -32.92** 2.90 329.47* -22.87** 76.62** 23.33* 8.82* 60.87**
13 |Vaibhav x Arka Abha 25.55* -18.72 24.69* -67.30** -67.30** -25.11* -47.06** -47.06** -21.74**
14 | Vaibhav x Arka Alok 2.06 2.06 56.57** -51.23** -51.23** 11.69** 90.00** 11.76** 65.22**
15 |Vaibhav x DMT-2 93.82** 5.57 61.95** -68.62** -68.62** -28.14** -33.33** -41.18** -13.04**
16 DMT -1 x Arka Abha -31.65** -55.75** -32.12** 3.00** -35.16** 48.48** -41.18** -41.18** -13.04**
17 DMT -1 x Arka Alok -64.41** -64.41** -45.40** 12.50** -30.25** 59.74** -32.00** -50.00** -26.09**




Table 16 contd.....

Number of seeds per fruit 1000 seed weight Seed weight per fruit
SI. No. Crosses
BP BTP CcC BP BTP CC BP BTP cC

18 DMT -1 x DMT-2 -9.40 -46.12** -17.34 -60.51** -70.51** -32.47** -50.00** -55.88** -34.78**
19 DMT-5 x Arka Abha -11.40 -42.64** -12.01 -26.79** -30.25** 59.74** -8.82** -8.82** 34.78**
20 DMT-5 x Arka Alok -19.95 -19.95 22.80* -53.77** -55.95** 0.87* 8.70** -26.47** 8.70**

21 DMT-5 x DMT-2 -2.89 -43.31** -13.03 -48.02** -50.47** 13.42** -13.04** -41.18** -13.04**
22 | S-22 x Arka Abha 80.52** 16.87 79.28** -51.73** -63.14** -15.58** -47.06** -47.06** -21.74**
23 | S-22 x Arka Alok -34.39** -34.39** 0.65 -58.66** -68.43** -27.71* -5.00** -44.12** -17.39**
24 | S-22 x DMT-2 -14.15 -49.89** -23.12* 10.15** -15.88** 92.64** 0.00 -11.76** 30.43**
25 | Arka Meghali x Arka Abha -37.99** -59.86** -38.42** -41.40** -62.00** -12.99** -64.71** -64.71** -47.83**
26 | Arka Meghali x Arka Alok -35.59** -35.59** -1.19 -36.73** -58.98** -6.06** -5.00** -44.12** -17.39**
27 | Arka Meghali x DMT-2 3.12 -39.80** -7.65 -43.44** -63.33** -16.02** -50.00** -55.88** -34.78**
28 Megha x Arka Abha -19.11 -47.63** -19.66 140.60** -39.51** 38.53* -29.41** -29.41** 4.35%*

29 Megha x Arka Alok -53.90** -53.90** -29.29** 45.70%* -48.77** 17.32** -15.00** -50.00** -26.09**
30 Megha x DMT-2 4.01 -39.28** -6.86 -21.77** -41.59** 33.77** -13.33** -23.53** 13.04**
31 K-3 x Arka Abha -30.27** -54.85** -30.74** -36.25** -43.48** 29.44* -47.06** -47.06** -21.74**
32 K-3 x Arka Alok -40.34** -40.34** -8.47 -52.88** -58.22** -4.33** -10.00** -47.06** -21.74**
33 K-3 x DMT-2 -2.91 -43.32** -13.06 -42.22** -48.77** 17.32** -36.67** -44.12** -17.39**
34 |T-57 x Arka Abha -32.94** -56.59** -33.40** -21.92** -50.85** 12.55** -55.88** -55.88** -34.78**
35 |T-57 x Arka Alok -53.15** -53.15** -28.13** 136.81** -35.54** 47.62** 20.00** -29.41** 4.35%*




Table 16 contd.....

Number of seeds per fruit 1000 seed weight Seed weight per fruit
Sl. No. Crosses
BP BTP CcC BP BTP CC BP BTP cC
36 |T-57 x DMT-2 -28.53** -58.28** -36.00** 19.75** -10.59** 104.76** -13.33** -23.53** 13.04**
37 |TB-1x Arka Abha -32.52** -56.31** -32.98** -21.02** -50.28** 13.85** -55.88** -55.88** -34.78**
38 |TB-1 x Arka Alok 7.58 7.58 65.03** -31.60** -67.67** -25.97** 40.00** -17.65** 21.74*
39 |TB-1xDMT-2 -20.37 -53.51** -28.69** -37.97** -53.69** 6.06** -46.67** -52.94** -30.43**
40 |HUB-18X Arka Abha -3.56 -37.56** -4.22 -38.53** -60.49** -9.52%* -50.00** -50.00** -26.09**
41 HUB-18X Arka Alok -47.53** -47.53** -19.50 -45.00** -64.65** -19.05** -42.31** -55.88** -34.78**
42 HUB-18X DMT-2 -78.20** -87.27** -80.47** 68.61** 25.90** 188.31** -53.33** -58.82** -39.13**
43 DMT-3 x Arka Abha -20.75 -48.70** -21.30* -14.29** -45.56** 24.68** -41.18** -41.18** -13.04**
44 DMT-3 x Arka Alok -66.38** -66.38** -48.42** 7.74%* -31.57** 56.71** -34.62** -50.00** -26.09**
45 DMT-3 x DMT-2 2.36 -40.25** -8.34 -29.87** -47.64** 19.91* -26.67** -35.29** -4.35%*
S.Emz+ 10.42 10.42 10.42 0.28 0.28 0.28 0.05 0.05 0.05
C.D. at 5% 21.01 21.01 21.01 0.56 0.56 0.56 0.01 0.01 0.01
C.D.at 1% 28.07 28.07 28.07 0.76 0.76 0.76 0.14 0.14 0.14

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over better parent, BTP- Heterosis over the best parent, CC- Heterosis

over the commercial check (JK-Desi F1).




4.2.23 Thousand seed weight (Table 13 and 16)

Genotypes varied significantly among themselves for thousand seed weight and it
ranged from 1.77 (T-57) to 5.29 g (Vaibhav) among lines, 1.44 (Arka Alok) to 3.95 g (DMT-2)
among testers and 1.56 (DMT-1 x DMT-2) to 6.66 g (HUB-18 x DMT-2) among crosses
studied. Magnitude of heterosis over better parent, the best parent and the commercial check
was significant in both the directions. The maximum positive and significant heterosis over
better parent was observed in the cross Swarna Naveen x DMT-2 (329.47%). The cross
HUB-18 x DMT-2 expressed maximum heterosis over the best parent (25.90%) and the
commercial check (188.31%). Among 45 crosses, 10, two and 13 crosses shown positive and
significant heterosis over better parent, the best parent and the commercial check,
respectively.

4.2.24 Seed weight per fruit (Table 13 and 16)

Genotypes varied significantly among themselves for seed weight per fruit and it
ranged from 0.10 (Megha) to 0.25 g (DMT-1) among lines, 0.20 (Arka Alok) to 0.34 g (Arka
Abha) among testers and 0.12 (T-26 x Arka Abha, Arka Meghali x Arka Abha and Arka Vikas
x Arka Alok) to 0.38 g (Vaibhav x Arka Alok) among crosses studied. Magnitude of heterosis
over better parent, the best parent and the commercial check was significant in both the
directions. The maximum positive and significant heterosis over better parent (90.00%), best
parent (11.76 %) and commercial check (65.22 %) was observed in the cross Vaibhav x Arka
Abha (90.00%). Among 45 crosses, 13, three and 13 crosses shown positive and significant
heterosis over better parent, the best parent and the commercial check, respectively.

4.2.25 Seed yield per plant (Table 13 and 17)

Genotypes varied significantly among themselves for seed yield per plantit ranged
from 1.32 (T-57) to 7.08 g (HUB-18) among lines, 3.45 (Arka Alok) to 8.74 g (DMT-2) among
testers and 2.43 (Swarna Naveen x Arka Alok) to 16.65 g (DMT-5 x Arka Abha) among
crosses studied. Magnitude of heterosis over better parent, the best parent and the
commercial check was significant in both the directions. The maximum positive and significant
heterosis over better parent was observed in the cross DMT-5 x Arka Alok (214.48%). The
cross DMT-5 x Arka Abha expressed maximum heterosis over the best parent (90.50%) and
the commercial check (46.70%). Among 45 crosses, 19, nine and seven crosses shown
positive and significant heterosis over better parent, the best parent and the commercial
check



Table 17. Heterosis (%) over better parent, best parent and commercial check for seed
yield per plant in tomato

sl. Seed yield per plant
No. Crosses Bp — oo
1 | T-26 x Arka Abha -36.00** -59.73** -68.99**
2 | T-26 x Arka Alok -8.25%* -49.08** -60.79**
3 T-26 x DMT-2 71.05** 71.05** 31.72*
4 T-36 x Arka Abha -0.73 -37.53** -51.89**
5 T-36 x Arka Alok 0.65 -47.14** -59.30**
6 T-36 x DMT-2 74.49** 74.49** 34.36**
7 Arka Vikas x Arka Abha -0.54** -36.50** -51.10**
8 Arka Vikas x Arka Alok -11.29** -43.36** -56.39**
9 | Arka Vikas x DMT-2 -35.35** -35.35** -50.22**
10 | Swarna Naveen x Arka Abha 29.82** -18.31** -37.09**
11 | Swarna Naveen x Arka Alok -29.57* -72.20** -78.59**
12 | Swarna Naveen x DMT-2 -11.33** -11.33** -31.72**
13 | Vaibhav x Arka Abha -27.14** -48.40** -60.26**
14 | Vaibhav x Arka Alok 90.63** 35.01* 3.96**
15 | Vaibhav x DMT-2 -7.89** -7.89** -29.07**
16 | DMT -1 x Arka Abha 2.91* -35.24** -50.13**
17 | DMT -1 x Arka Alok -0.74 -54.12** -64.67**
18 DMT -1 x DMT-2 -51.60** -51.60** -62.73**
19 | DMT-5 x Arka Abha 202.73** 90.50** 46.70**
20 | DMT-5 x Arka Alok 214.48* 81.35** 39.65*
21 | DMT-5 x DMT-2 24.26** 24.26** -4.32**
22 | S-22 x Arka Abha 119.09** 37.87* 6.17**
23 | S-22 x Arka Alok 14.78** -54.69** -65.11**
24 | S-22 x DMT-2 79.86** 79.86** 38.50**
25 | Arka Meghali x Arka Abha 8.18** -31.92** -47.58**
26 | Arka Meghali x Arka Alok 120.87** -12.81** -32.86**
27 | Arka Meghali x DMT-2 -53.78** -53.78** -64.41**
28 | Megha x Arka Abha 40.18* -11.78** -32.07**




Table 17 contd.....

sl. Seed yield per plant
No. Crosses Bp — cc
29 | Megha x Arka Alok 137.10** -6.41** -27.93**
30 | Megha x DMT-2 50.46** 50.46** 15.86**
31 | K-3 x Arka Abha 26.36** -20.48** -38.77**
32 | K-3 x Arka Alok 56.52** -38.22** -52.42**
33 | K-3x DMT-2 -7.89** -7.89%* -29.07**
34 | T-57 x Arka Abha 3.82%* -34.67* -49.69**
35 | T-57 x Arka Alok 80.00** -28.95** -45.29**
36 | T-57 x DMT-2 -41.08** -41.08** -54.63**
37 | TB-1 x Arka Abha -15.82** -47.03** -59.21**
38 | TB-1 x Arka Alok 87.54* -25.97** -43.00**
39 | TB-1x DMT-2 -42.91** -42.91** -56.04**
40 | HUB-18X Arka Abha -6.36** -24.14** -41.59**
41 HUB-18X Arka Alok -8.33** -25.74** -42.82**
42 HUB-18X DMT-2 -15.79** -15.79** -35.15**
43 | DMT-3 x Arka Abha 24 55* -21.62** -39.65**
44 | DMT-3 x Arka Alok 18.16** -30.78** -46.70**
45 DMT-3 x DMT-2 -42.68** -42.68** -55.86**
S.Emz 0.45 0.45 0.45
C.D. at 5% 0.92 0.92 0.92
C.D.at 1% 1.23 1.23 1.23

*and ** indicate significance of values at p=0.05 and 0.01, respectively. BP- Heterosis over
better parent, BTP- Heterosis over the best parent, CC- Heterosis over the commercial check
(JK-Desi F1).



4.3 Combining ability effects and variance (Table 18)

The variance due to general combining ability (GCA), specific combining ability (SCA)
and GCA to SCA ratio for various characters are presented in Table-18. Moderate to low GCA
to SCA ratio was observed for number of primary branches at 90 DAT (0.15). Low GCA to
SCA ratio was observed for plant height at 60 DAT (0.006), plant height at 90 DAT (0.005),
number of primary branches at 60 DAT (0.009), number of secondary branches at 60 DAT
(0.002), number of secondary branches at 90 DAT (0.005), days to first flowering (0.004),
days to 50 per cent flowering (0.002), days to first fruit set (0.004), days to first fruit maturity
(0.009), equatorial diameter of fruit (0.001),polar diameter of the fruit (0.006), number of fruits
per cluster (0.001),average fruit weight (0.003), number of fruits per plant (0.002),yield per
plant (0.002), yield per plot (0.003), yield per hectare (0.001),number of seeds per fruit
(0.006), seed weight per fruit (0.010), 1000 seed weight (0.016), seed yield per plant (0.004),
number of locules per fruit (0.008), rind thickness (0.003), total soluble solids (0.002), pH
(0.001), lycopene (0.004) and p-carotene (0.005).

4.3.1 Plant height (Table 19 and 20)

For plant height at 60 DAT, four lines exhibited positive and significant gca effects.
The maximum positive and significant gca effects was observed in the line Arka Meghali
(9.07). Among testers, they did not vary significantly.Out of 45 crosses, seven crosses
showed positive and significant sca effects and maximum sca effects was observed in the
cross Megha x Arka Alok (14.43).

With respect to plant height at 90 DAT, five lines expressed significant positive gca
effects and the line T-36 (11.56) exhibited maximum positive gca effects. Among testers, they
did not vary significantly and nine crosses shown significant positive sca effects and
maximum sca effects was observed in the cross S-22 x DMT-2 (17.43).

4.3.2 Number of primary branches (Table 19 and 20)

With respect to number of primary branches at 60 DAT, four lines out of 15 had
significant gca effects. The line HUB-18had maximum and significant positive gca effects
(1.59). Out of three testers only Arka Alok had significant positive gca effects (0.38). Among
hybrids, seven exhibited significant sca effects in positive direction and the maximum sca
effects was expressed by T-26 x Arka Abha (2.35) hybrid.

With respect to number of primary branches at 90 DAT, seven lines out of 15 had
significant gca effects. The line T-36 had maximum and significant positive gca effects
(11.56). The tester DMT-2 had significant gca effects in positive direction (1.09) among
testers. Four hybrids exhibited positive and significant sca effects. The cross T-26 x DMT-2
(2.34) expressed maximum positive and significant sca effects.



Table 18. Variance due to general combining ability and specific combining ability for
different parametersin tomato

SI. No. Characters GCA SCA GCA:SCA
1 Plant height at 60 DAT 1.650 298.77 0.006
2 Plant height at 90 DAT 2.76 592.29 0.005
3 Number of primary at 60 DAT 0.091 10.43 0.009
4 Number of primary at 90 DAT 0.112 7.37 0.15
5 Number of secondary branches at 60 DAT 0.042 24.27 0.002
6 Number of secondary branches at 90 DAT 0.12 23.79 0.005
7 Days to first flowering 0.14 33.02 0.004
8 Days to 50 percent flowering 0.024 13.415 0.002
9 Days to first fruit set 0.003 14.315 0.004
10 Days to first fruit maturity 0.38 43.35 0.009
11 Equatorial diameter of fruit 0.058 102.01 0.001
12 Polar diameter of fruit 4.30 749.22 0.006
13 Number of fruits per cluster 0.003 2.59 0.001
14 Average fruit weight 169.86 53421.40 0.003
15 Number of fruits per plant 1.83 777.65 0.002
16 Yield per plant 0.002 0.880 0.002
17 Yield per plot 0.48 187.46 0.003
18 Yield per hectare 0.005 407.64 0.001
19 Number of seeds per fruit 48.230 7689.27 0.006
20 Seed weight per fruit 0.12 11.99 0.010
21 1000 seed weight 0.000 0.022 0.016
22 Seed yield per plant 0.24 63.54 0.004
23 Number locules per fruit 0.050 6.31 0.008
24 Rind thickness 0.001 0.52 0.003
25 Total soluble solids 0.003 1.732 0.002
26 pH 0.001 0.713 0.001
27 Lycopene 7.383 1972.51 0.004
28 -carotene 0.445 92.45 0.005

GCA- Variance due to General combining ability, SCA- Variance due to Specific combining
ability, DAT: Days after transplanting.




Table 19. General combining ability effects for growth,flowering and earliness parameters in tomato

o | cemowpes | pncnegn | MO | RS o st | 29210 |oays ot
No. flowering . fruit set
Lines 60 DAT 90 DAT 60 DAT 90 DAT 60 DAT 90 DAT flowering
1 |T-26 8.43* 4.81 ** -0.25 -4.81 ** 0.36 -0.02 -0.43 -1.21 -1.82
2 |T-36 8.35** 11.56 ** 0.35 11.56 ** 1.85** -0.19 1.34 -0.54 0.34
3 |Arka Vikas 5.66** 6.14 ** 0.51 -6.14 ** 1.15 ** 0.72 ** 1.72 -2.71%* -1.98 **
4 |Swarna Naveen -6.22 ** -5.12 ** -1.72 ** -5.12 ** -1.13 ** -1.49 ** -1.25 ** -0.71 -0.15
5 |Vaibhav 2.20 3.46** 0.07 3.46** -0.23 -0.01 2.07* 0.28 0.01
6 |DMT-1 0.37 3.03* 1.14 ** 3.03** 1.96 ** 1.00 ** 2.18* 0.45 -0.32
7 |DMT-3 2.50 10.83 ** 1.27 ** 10.83 ** 1.50 ** 1.07 ** 191+ -1.04 -1.65*
8 |DMT-5 -0.57 0.77 0.87 ** 0.77* 0.20 0.94 ** -0.12 0.45 0.17
9 |[S-22 -4.94 ** 0.08 0.41* 0.08 -0.66 * 0.97 ** -1.55 -0.54 0.17
10 |Arka Meghali 9.07* 2.84* -0.53 2.84** -1.49 ** -0.52 -1.45 1.28 0.34
11 |Megha -0.80 -1.41 -1.65 ** -1.41 ** -0.89 ** -1.49 ** -0.47 -0.87 -0.48
12 |K-3 -6.75 ** -4.31 ** -1.25 ** -4.38 ** -2.13 ** -1.22 ** -2.65 ** 1.45 0.01
13 |T-57 -10.02 ** -13.27 ** 0.64 * -13.27 ** 0.56 * 0.44 -0.02 -0.87 2.34**
14 |TB-1 -1.90 1.11 0.62 * 1.11* -0.89 ** -0.69 * -1.07 1.12 2.51 **
15 |HUB-18 -5.37 ** 1.38 1.59 ** 1.38** -0.15 1.21 ** -0.20 2.45* 2.51 **
S.Emzt 1.76 1.18 0.29 0.30 0.30 0.29 0.94 0.76 0.65
C.D. at 5% 3.55 2.38 0.58 0.61 0.60 0.59 1.90 1.53 1.32
C.D.at 1% 4.74 3.18 0.78 0.81 0.81 0.79 2.54 2.05 1.77




Table 19 contd....

Sl.

Genotypes

Plant height

Number of primary

Number of secondary

Days to 50

branches branches Days to first Days to first
No. flowering per cent fruit set
Lines 60 DAT 90 DAT 60 DAT 90 DAT 60 DAT 90 DAT flowering
Testers
16 |Arka Abha 0.68 0.56 -0.02 0.56** 0.38** -0.04 0.25 -0.92 ** -0.22
17 |Arka Alok -1.28 -1.66 ** 0.38 ** -1.66 ** 0.20 0.33 ** 0.35 -0.37 -0.15
18 |DMT-2 0.59 1.09* -0.28 * 1.09** -0.43 ** -0.29 * -1.19** -0.54 0.37
S.Emz+ 0.78 0.52 0.13 0.13 0.13 0.13 0.42 0.34 0.29
C.D. at 5% 1.58 1.06 0.26 0.27 0.27 0.26 0.85 0.68 0.59
C.D.at 1% 2.12 1.42 0.35 0.36 0.36 0.32 1.14 0.91 0.79

*and** indicate significance of values at p=0.05 and p=0.01, respectively, DAT: Days after transplanting




Table 20. Specific combining ability effects for growth, flowering and earliness parameters in tomato

. Number of primary Number of secondary Days to
Sl. Plant height branches branches Days to 50 per Days to
NoO Crosses first cent first fruit
60 DAT 90 DAT 60 DAT 90 DAT 60 DAT 90 DAT flowering flowering set
1 |[T-26 X Arka Abha 10.07** 7.71** 2.35%* 0.51 -2.02 ** -1.83 ** 0.74 0.22 -0.71
2 |T-26 X Arka Alok 2.50 0.78 -0.69 -0.52 -0.41 -0.61 -3.60** -3.38** 0.12
3 |T-26 X DMT-2 -6.31* 3.18 -0.31 2.34%* -0.61 0.24 0.41 0.05 -3.89**
4 |T-36 X Arka Abha -0.91 2.04 -1.07 * -0.92 -0.42 -0.91 0.41 -0.27 0.28
5 |T-36 X Arka Alok 0.64 2.73 -0.57 -0.60 -0.32 -1.15* -1.08 -1.44 -0.71
6 |T-36 X DMT-2 -1.43 -3.63 1.53 ** 0.97 0.97 0.63 0.74 0.88 -0.54
7 | Arka VikasX Arka Abha -8.10 * -12.48** 0.62 0.47 0.43 -0.68 -3.25** -1.27 -3.51**
8 |Arka Vikas X Arka Alok -1.36 -6.97 ** -0.47 -0.39 3.04 ** 2.74 ** -0.25 0.38 -3.87**
9 |Arka Vikas X DMT-2 -2.00 -3.03 0.18 -0.10 0.00 0.28 -0.25 -3.98** 1.28
10 |Swarna Naveen X Arka Abha 13.43 ** 17.39 ** 0.23 0.31 -0.06 0.68 -3.58 ** -0.77 -3.71 **
11 |Swarna Naveen X Arka Alok 4.96 2.98 -0.74 -0.52 -1.46 ** -1.90 ** 2.57* 2.05 2.62*
12 |Swarna Naveen X DMT-2 13.62** -5.33 * 0.05 -0.19 0.07 -0.11 2.24* 0.55 0.62
13 |Vaibhav X Arka Abha -0.46 0.89 0.85 1.04 0.07 0.04 -2.42* -1.77 -0.87
14 |Vaibhav X Arka Alok -4.84 -1.48 0.62 0.57 1.03 1.81 ** 2.07* 0.05 -0.87
15 |Vaibhav X DMT-2 0.52 -4.78 * -0.19 -0.38 0.49 0.78 0.24 0.55 2.45*
16 |DMT -1 X Arka Abha -2.70 0.24 2.33%* 2.04** 2.19 ** 1.71 ** -2.28* 0.32 0.72
17 |DMT -1 X Arka Alok -10.56 ** -2.33 -1.56 ** 1.50 ** -0.33 -0.62 1.04 0.15 -0.44




Table 20 contd....

Days to Days to
Sl Crosses Plant height Number of primary Number of secondary first 50 per pays t‘?
No. branches branches . cent first fruit
flowering )
flowering set
18 |DMT -1 X DMT-2 -3.37 -0.35 0.36 0.53 1.66 ** 1.29* 0.21 1.48 -0.77
19 |DMT-5 X Arka Abha 5.25 2.20 1.59 ** 0.90 0.69 -0.32 1.21 -0.34 -0.27
20 |DMT-5 X Arka Alok -5.87 -10.58 ** -0.85 -0.23 -2.70** -0.15 0.71 4.04** 0.22
21 |DMT-5 X DMT-2 2.13 -6.25 ** -0.46 -0.50 0.09 0.76 2.54* -0.17 -0.11
22 |S-22 X Arka Abha 3.74 16.49 ** -0.80 -0.70 -0.83 -0.98 1.04 -0.34 -0.27
23 |S-22 X Arka Alok 1.80 4.80 * 0.09 0.03 -0.83 -1.25* -2.95%* -1.17 0.38
24 |S-22 X DMT-2 -1.93 17.43** -0.53 -0.28 -0.07 -0.12 -1.95*% -3.60** -1.27
25 | Arka Meghali X Arka Abha 2.80 -0.91 -0.53 -0.86 -1.03 -1.82 ** -0.28 -0.34 2.22
26 |Arka Meghali X Arka Alok 6.46 ** 4.30 * 0.93 0.49 0.96 -2.44 ** -1.62 -2.51 -1.44
27 |Arka Meghali X DMT-2 2.57 -0.50 0.73 0.83 0.09 -0.02 0.04 0.48 0.55
28 |Megha X Arka Abha 3.87 5.27 * 1.13* 0.76 0.89 0.84 0.87 0.65 0.05
29 |Megha X Arka Alok 14.43** -0.72 -0.70 -0.40 -1.83 ** -2.28 ** 0.87 0.98 1.55
30 |Megha X DMT-2 -2.70 -8.94 ** -0.01 0.08 1.07 * 0.52 0.54 -0.51 -1.11
31 |K-3 X Arka Abha -3.36 -7.96 ** -1.48 ** -1.34 * -0.16 0.12 -3.16** -3.96** -0.01
32 |K-3 X Arka Alok 8.06 * 1.55 2.26 ** 2.02 ** 0.75 1.24* -3.78** -0.37 0.32
33 |K-3 X DMT-2 9.68 ** 2.83 -0.05 -0.29 -1.05 -1.54 ** -0.62 -1.54 0.98
34 |T-57 X Arka Abha -4.33 -4.25 * -0.11 0.02 3.32%* 2.81** -1.62 0.62 -0.01
35 |T-57 X Arka Alok 5.23 7.85 ** 1.43 ** 0.84 3.03 ** 1.30* 0.37 0.45 0.48




Table 20 contd....

| f ori f Days to Days to
pantnagne | Mmperohprmany | Mumberof secondary | ig,© | soper | payeto
owering flowering set
36 |T-57 X DMT-2 0.70 9.88 ** -0.58 -0.47 -1.06 * -1.40 ** -3.28 ** -0.71 0.65
37 |TB-1 X Arka Abha 4.36 -4.01 0.18 0.22 0.40 1.67 ** 2.21* 1.62 0.48
38 |TB-1 X Arka Alok -0.43 2.17 0.38 0.35 -1.40 * -1.49 ** 3.21** 0.78 -0.84
39 |TB-1 X DMT-2 3.93 5.74 ** 0.34 0.39 0.06 -0.15 2.21* -0.71 -0.01
40 |HUB-18X Arka Abha -16.23 ** -16.47 ** 0.29 0.55 1.10* 1.14* 3.87 ** 1.12 1.48
41 |HUB-18X Arka Alok -11.42 ** -7.29 ** -0.18 0.02 0.50 -0.54 -0.95 0.45 -1.17
42 |HUB-18X DMT-2 0.11 5.84 ** -0.78 -0.64 -0.16 0.14 -2.28** -1.04 -3.10**
43 |DMT-3 X Arka Abha -3.40 -6.16 ** -1.98 ** -1.80 ** -0.96 -0.89 1.54 1.12 0.82
44 |DMT-3 X Arka Alok 8.32 * 2.21 0.08 -0.17 0.80 0.47 -2.95* -1.04 -0.67
45 |DMT-3 X DMT-2 2.17 13.73 ** 2.21** 0.29 -1.56 ** -1.30 * -0.78 -0.04 -1.34
S.Emz+ 3.05 2.04 0.50 0.52 0.52 0.51 1.01 131 1.14
C.D. at 5% 6.15 412 1.01 1.05 1.05 1.03 1.77 2.65 2.30
C.D.at 1% 8.21 551 1.35 141 1.40 1.38 3.01 3.55 3.07

*and** indicate significance of values at p=0.05 and p=0.01, respectively, DAT: Days after transplanting.




4.2.3 Number of secondary branches (Table 19 and 20)

For number ofsecondary branches at 60 DAT, four lines showed significant positive
gca effects. The highest positive gca effects was observed in the line DMT-1 (1.96). The
tester Arka Abha had significant gca effects in positive direction (0.38) among testers. Five
hybrids exhibited positive and significant sca effects. The cross T-57 x Arka Abha (3.32)
expressed maximum positive and significant sca effects.

Number of secondary branches at 90 DAT, the line HUB-18 (1.21) shown
maximumgca effects among lines and seven lines exhibited positive and significant gca
effects. Among testers, Arka Alok (0.33) exhibited positive and significant gca effects.
Maximum sca effects were observed in the cross T-57 x Arka Abha (2.81) and four hybrids
shown significant sca effects in positive direction.

4.3.4 Day to first flowering (Table 19 and 20)

The parents and hybrids with negative gca and sca effects are desirable. Out of 15
lines, two had negative and significant gca effects. The maximum and negative gcaeffects
was exhibited by the line K-3 (-2.65). The tester DMT-2 (-1.19) noticed exhibited gca effects
among testers. Seven hybrids exhibited negative and significant sca effects. The maximum
negative sca effects was observed in the cross T-26 x Arka Alok (-3.60).

4.3.5 Day to 50 per cent flowering (Table 19 and 20)

The parents and hybrids with negative gca and sca effects are desirable for day to 50
per cent flowering. Among 15 lines, only one had negative and significant gca effect and the
maximum negative gca effects was observed in the line Arka Vikas (-2.71). The
tester Arka Abha (-0.92) expressed negative and significant gca effects among testers. Four
hybrids exhibited negative and significant sca effects. The maximum negative sca effects was
observed in the cross DMT-5 x Arka Alok (-4.04).

4.3.6 Days to first fruit set (Table 19 and 20)

With respect to days to first fruit set, only one line out of 15 had significant gca
effects. The line Arka Vikas had maximum and significant negative gca effects
1.98). Among testers, they did not vary significantly and the cross T-26 x DMT-2 shown
significant and maximum sca effects in negative direction (-3.89). Out of 45 crosses, five
crosses showed positive and significant sca effects.

4.3.7 Days to first fruit maturity (Table 21 and 22)

Regarding days to first fruit maturity, four lines exhibited significant and negativegca
effects. The maximum gca effects was observed in the line HUB-18 (-3.05). The
tester Arka Abha (-1.37) exhibited highest and negative significant gca effects. Among
crosses, three exhibited significant negative sca effects and the highest sca effects was
exhibited by the cross Vaibhav x Arka Abha (-3.57).

4.3.8 Equatorial diameter of fruit (Table 21 and 22)

Regarding equatorial diameter of fruit, only one line exhibited significant and positive
gca effects. The maximum gca effects was observed in the line K-3 (2.94). The tester Arka
Abha (1.91) exhibited highest and positively significant gca effects. Among crosses, seven
exhibited significant positive sca effects and the highest sca effects was exhibited by the
cross Vaibhav x Arka Abha (7.30).



Table 21. General combining ability effects for days to first fruit maturity and yield parameters in tomato

Sl. G Days to Equatorial . Polar N“mber of Average fruit N“mber of Yield per Yield per :
NoO. enotypes first fry|t d|amet.er of dlamet.er of | fruits per weight fruits per plant plot Yield per ha
maturity fruit fruit cluster plant
Lines
1 |T-26 -0.52 -1.08 -2.20 ** 0.57 ** -2.5 17.93* 1.12 ** 16.96 ** 26.10 **
2 |T-36 -0.35 -0.42 0.62 -0.49 ** 26.60** 17.10 ** 0.93 ** 14.03 ** 21.74 **
3 |Arka Vikas -1.02 -1.92 * 1.32 0.10* -41.73 ** 1.49 -0.03 ** -0.46 ** -3.05 **
4 |Swarna Naveen -0.52 -2.25* -3.05 ** -0.02 99.10** 13.00 ** 0.30 ** 4.66 ** 7.86 **
5 |Vaibhav -2.87** -1.42 8.85 ** 0.10* 109.10** 6.08 ** 0.19 ** 3.27 ** 5.31 **
6 |DMT-1 -0.68 0.07 -1.96 ** -0.09 ** 265.76 ** -11.33 ** 0.19 ** -3.457 ** -4.28 **
7 |DMT-3 -0.52 -1.58 0.25 0.17* 89.10** -8.08 ** -0.26 ** -3.88 ** -4.80 **
8 |DMT-5 -0.68 -0.60 2.33* 0.50 ** 314.26 ** 6.21 ** 0.55 ** 8.31 ** 12.33 **
9 |S-22 -3.01** 0.07 6.00 ** -0.29 ** 0.76 -4.82 ** 0.80** 1.20 2.88*
10 |Arka Meghali 1.47 191 -4.60 ** -0.02 -308.40 ** -1.23 ** -0.74 ** -11.03 ** -15.39 **
11 |Megha 0.64 1.74 -1.04 0.14* -262.56 ** -3.93 ** -0.59 ** -9.28 ** -14.64 **
12 |K-3 0.64 2.94%** 0.63 -0.15 ** -1.73 -9.43 ** -0.67 ** -10.48 ** -14.61 **
13 |T-57 0.14 1.57 -1.85* -0.42 ** -150.90 ** -12.05 ** -0.74 ** -11.07 ** -15.27 **




Table 21 contd....

Sl. I_Days to Equatorial . Polar N“’T‘ber of Average fruit N“”.‘ber of Yield per Yield per :
NoO. Genotypes first frp|t d|amet.er of dlamet.er of | fruits per weight fruits per plant plot Yield per ha
maturity fruit fruit cluster plant

14 |TB-1 0.14 0.24 -6.50 ** -0.19 ** -262.56 ** -14.15 ** 0.24 ** 3.75** 6.48 **

15 |HUB-18 -3.05** 1.24 1.18 0.09 9.76 -6.99 ** -0.16 ** -2.53 ** -10.65 **
S.Emzt 1.05 0.90 0.73 0.05 5.66 0.80 0.05 0.86 1.13
C.D. at 5% 2.11 1.82 1.48 0.09 11.41 1.62 0.11 1.74 2.28
C.D.at 1% 2.82 2.44 1.97 0.15 15.24 2.17 0.15 2.33 3.04
Testers

16 |Arka Abha -1.37** 1.91 ** 0.91 ** 0.09 -4.90 ** 1.11* 0.05 0.89* 1.22 *

17 |Arka Alok -0.05 -0.62 -0.24 0.51 * -13.03 ** -1.35 ** -0.04 -0.69 -0.06

18 |DMT-2 -0.32 -0.28 -0.66 -0.14 17.93** 0.24 0.08** 1.18** 2.25 **
S.Emz+ 0.46 0.40 0.32 0.11 2.53 0.36 0.02 0.38 0.50
C.D. at 5% 0.94 0.81 0.66 0.23 5.10 0.72 0.05 0.78 1.02
C.D.at 1% 1.26 1.09 0.88 0.31 6.81 0.97 0.06 1.04 1.36

*and** indicate significance of values at p=0.05 and p=0.01, respectively.




Table 22. Specific combining ability effects for days to first fruit maturity and yield parameters in tomato

,\?cl)'_ Crosses ig?j:;t% dlzigr??{t%rrl?)lf diar?}j%rr of ’:EJEEE?T frﬁi\:(\a/\rlziggeht ;N)efl:{l:zt(}rt Yig:grﬁer Yi%l:jo?er YieLdaDef
1 |T-26 X Arka Abha -041 1.70 0.15 1.46** 7.60 ** -0.30 0.03 0.47 -0.21
2 |T-26 X Arka Alok 3.92 ** -4.48 ** -0.59 0.10 6.76** 5.83 ** 0.30 ** 9.85 ** 13.71 **
3 |T-26 X DMT-2 -0.07 5.47 ** -1.39 0.20 69.06 ** 13.06 ** 0.60** 10.92** 15.29**
4 |T-36 X Arka Abha 0.25 -2.09 -0.71 -0.36 -16.76 -12.87 ** -0.31 ** -5.97 ** -9.77**
5 |T-36 X Arka Alok -1.07 5.33 ** 1.37 1.49** -31.76 ** 1.79 -0.05 -0.46 -2.18
6 |T-36 X DMT-2 -2.07* -2.96 -2.83* -0.09 -228.43** 12.21** -0.13 -2.29 -4.24 *
7 |Arka VikasX Arka Abha 1.08 0.38 7.49 ** 0.33 35.73 ** 1.68 -0.05 -0.87 -2.17
8 |Arka Vikas X Arka Alok -3.07** 1.98 -1.17 -0.19 10.56 -5.35 ** -0.04 -0.54 -1.13
9 |Arka Vikas X DMT-2 1.92 2.94 2.86* 0.30 21.06 ** 3.65* 0.11 1.43 1.54
10 |Swarna Naveen X Arka Abha 3.65** 1.38 -5.77* 0.53 30.23 ** -3.08 * 0.15 2.22 2.40
11 |Swarna Naveen X Arka Alok 1.25 -1.85 -10.91 ** 0.07 27.90 ** 1.94 0.14 2.47 4.62 *
12 |Swarna Naveen X DMT-2 -0.74 -6.33 ** 9.42 ** 0.27 -43.43 ** 2.81 -0.25* -3.42* -5.92 **
13 |Vaibhav X Arka Abha -3.57** 7.30%* -0.19 0.03 8.23 0.58 -0.25* -3.66 * -6.47**
14 |Vaibhav X Arka Alok 2.75* 4,93 ** 1.41 0.00 87.40 ** 7.26 ** 0.14 1.98 2.09
15 |Vaibhav X DMT-2 -0.24 -4.43 ** 0.87 0.17 -03.43 ** -4.79 ** -0.21 * -3.12* 2.43
16 |DMT -1 X Arka Abha 1.12 0.22 0.81 0.47 -41.97 ** -5.96 ** 0.38 ** 5.74 ** 7.61 **
17 |DMT -1 X Arka Alok -1.04 3.85* -2.81* 0.14 56.36 ** -21.11 ** -0.45 ** -6.77 ** -11.02**




Table 22 contd...

Days to Equatorial Polar Number of Number . . .
Sl Crosses first fruit | diameter of | diameter of | fruits per Ayerage of fruits Yield per | Yield per | Yield per
No. ; : : fruit weight plant plot ha

maturity fruit fruit cluster per plant
18 |DMT -1 X DMT-2 0.45 1.38 -0.43 -0.55 -12.80 2.96 * 0.02 0.44 3.03
19 |DMT-5 X Arka Abha -0.21 -1.82 -0.18 0.47 8.86 14.26 ** 0.61** 4,19 ** 6.77**
20 |DMT-5 X Arka Alok -0.54 -1.33 -0.48 1.65** 88.86 ** 10.32** 0.71* 5.09** 5.51**
21 |DMT-5 X DMT-2 4.45 ** 1.33 8.67 ** 0.14 -132.80 * -4.08 ** -0.32 ** -4.73 ** -7.66 **
22 |S-22 X Arka Abha 0.12 -4.35 ** -6.38 ** -0.12 -98.63** 15.94** 0.78** 9.89** 8.77*
23 |S-22 X Arka Alok -0.04 4.24 ** -0.43 0.84 89.20 ** -5.53 ** 0.03 0.37 0.51
24 |S-22 X DMT-2 -3.61** 1.05 -3.79 ** -0.35 -17.80 8.691 ** -0.19 -2.72 -5.16 *
25 | Arka Meghali X Arka Abha 1.12 -0.92 17.51 ** 0.17 -36.13 ** 1.46 -0.07 -1.02 -2.48
26 |Arka Meghali X Arka Alok -2.71* -1.52 10.96 ** -0.48 5.53 7.51 ** 0.08 1.73 3.48
27 |Arka Meghali X DMT-2 1.78 -0.02 -10.98 ** 0.31 -0.30 3.78 ** 0.39 ** 4.96** 6.32 **
28 |Megha X Arka Abha -0.54 -5.30 ** -3.44 ** -0.32 33.86 ** 5.40 ** 0.32 ** 4.80 ** 5.98 **
29 |Megha X Arka Alok -0.21 0.23 17.57* 1.52** 45,53 ** -4.39 ** 0.02 0.48 -0.29
30 |Megha X DMT-2 -2.71* 2.97 -2.33 0.06 12.20 -4.12 ** -0.25* -3.17 * 2.18
31 |K-3 X Arka Abha -0.71 -1.92 -0.96 -0.01 69.56 ** -5.65 ** -0.41 ** -6.22** -7.40 **
32 |K-3 X Arka Alok -2.87* 0.63 3.41* -0.25 40.40 ** 5.28 ** -0.20 * -3.07 * -2.69
33 |K-3 X DMT-2 -0.37 -6.85 ** 1.82 0.34 361.40 ** -6.03 ** -0.16 -2.37 -8.33 **
34 |T-57 X Arka Abha -0.04 3.92* 0.90 -0.11 7.90 -8.60 ** 0.18 2.77 5.99 **




Table 22 contd...

Days to Equatorial Polar Number of Number . . .
Sl Crosses first fruit | diameter of | diameter of | fruits per Ayerage of fruits Yield per | Yield per | Yield per
No. ; : : fruit weight plant plot ha
maturity fruit fruit cluster per plant
35 |T-57 X Arka Alok 1.62 -3.99 * -0.88 0.24 -57.10 ** 0.52 0.18 2.56 5.69 **
36 |T-57 X DMT-2 -2.37* 1.63 -5.84 ** -0.05 361.23 ** 1.87 0.45 ** 7.02* | 11.90 **
37 |TB-1 X Arka Abha -1.21 3.96 * -1.11 -0.21 62.90 ** -3.20 * 0.13 2.10 495 *
38 |TB-1 X Arka Alok 3.12* -6.23 ** 1.60 1.56** -99.76 ** 1.88 0.01 0.17 0.61
39 |TB-1 X DMT-2 -0.87 -3.99 * 0.93 0.04 -51.26 ** | -12.34 ** 0.07 1.28 3.61
40 |HUB-18X Arka Abha -1.21 -0.46 -11.74 ** -0.71 -62.10 ** 1.54 -0.08 -1.20 0.07
41 |HUB-18X Arka Alok 1.45 3.38* -0.04 -1.41% -85.43 ** -9.45 ** -0.22 * -4.20 ** -8.10 **
42 |HUB-18X DMT-2 -1.04 6.36 ** 1.55 -0.58 43.73** -6.60 ** -0.13 -1.54 -0.39
43 |DMT-3 X Arka Abha 4,12 ** 7.26 ** 3.64 ** 0.28 -42.10 ** -5.99 ** -0.07 -1.14 0.48
44 |DMT-3 X Arka Alok -2.54* -5.16 ** 5.25 ** 0.14 -112.93* | 11.66 ** -0.16 -2.46 -1.79
45 |DMT-3 X DMT-2 2.95** 1.46 1.46 1.11 * 81.23 ** -8.91 ** 0.43 ** 6.30 ** -4.61*
S.Em+ 1.01 1.57 1.27 0.44 9.80 1.39 0.09 1.50 1.96
C.D. at 5% 2.06 3.16 2.56 0.90 19.76 2.81 0.20 3.02 3.95
C.D.at 1% 2.90 4.23 3.42 1.20 26.40 3.76 0.26 4.04 5.27

*and** indicate significance of values at p=0.05 and p=0.01, respectively.




4.3.9 Polar diameter of fruit (Table 21 and 22)

Out of 15 lines, the highest and significantly positive gca effects was exhibited by the
line Vaibhav (8.85). Among testers, Arka Abha (0.91) possessed significant positive gca
effects. Among crosses, eight crosses exhibited significant and positive sca effects. The
highest positive sca effects was exhibited by the cross Megha x Arka Alok (17.57).

4.3.10 Number of fruit per cluster (Table 21 and 22)

Out of 15 lines, three exhibited significant positive gca effects. The highest and
significant gca effects was exhibited by the line T-26 (0.57). Only the tester Arka Alok showed
significant and positive gca effects (0.51). Six crosses exhibited significant and positive sca
effects. The highest and significant sca effects was observed in the cross TB-1 x Arka Alok
(1.56).

4.3.11 Average fruit weight (Table 21 and 22)

Regarding average fruit weight, six lines exhibited significant and positive gca effects.
The maximum gca effects was observed in the line DMT-5 (314.26). The tester DMT-2
(17.93) exhibited highest and positively significant gca effects. Among crosses, 20 exhibited
significant positive sca effects and the highest sca effects was exhibited by the cross K-3 x
DMT-2 (361.40).

4.3.12 Number of fruits per plant (Table 21 and 22)

Out of 15 lines, the highest and significantly positive gca effects was exhibited by the
line T-26 (17.93). Among testers, only Arka Abha (1.11) possessed significant positive gca
effects. Among crosses, 11 crosses exhibited significant and positive sca effects. The highest
positive sca effects was exhibited by the cross S-22 x Arka Abha (15.94).

4.3.13 Yield per plant (Table 21 and 22)

The highest significant gca effects was observed in the line T-26 (1.12). Eight lines
showed positive and significant gca effects. Among testers, only DMT-2 (0.08) possessed
significant positive gca effects. Among crosses, 10 exhibited positive and significant sca
effects. The highest and significant positive sca effects was observed in the cross S-22 x Arka
Abha (0.78).

4.3.14 Yield per plot (Table 21 and 22)

The highest and significantly positive gca effects was by the line T-26 (16.96). Six
lines showed positive and significant gca effects. Among testers, only DMT-2 (1.18)
possessed significant positive gca effects. Among crosses, 10 crosses exhibited significant
and positive sca effects. The highest positive sca effects was exhibited by the cross S-22 x
Arka Abha (9.89).

4.3.15 Yield per hectare (Table 21 and 22)

Out of 15 lines, six showed significant and positive gca effects. The highest significant
gca effects was observed in the line T-26 (26.10). Among the testers, DMT-2 (2.25) exhibited
positive and significant gca effects. Out of 45 crosses, 11 crosses exhibited significant and
positive sca effects. The highest and significant positive sca effects was observed in the cross
T-26 x DMT-2 (15.29).

4.3.16 Numberof locules per fruit (Table 23 and 24)

The highest and significantly negative gca effects was by the line Arka Meghali (-
0.68). There lines showed negative and significant gca effects. Among testers, only DMT-2 (-



0.22) possessed significant negativegca effects. Among crosses, five crosses exhibited
significant and negative sca effects. The highest negative sca effects was exhibited by the
cross Megha x Arka Alok (-1.12).

4.3.17 Rind thickness (Table 23 and 24)

Regarding rind thickness, four lines exhibited significant and positive gca effects. The
maximum gca effects was observed in the line DMT-5 (0.16). The tester Arka Alok (0.06)
exhibited highest and positively significant gca effects. Among crosses, 12 exhibited
significant positive sca effects and the highest sca effects was exhibited by the cross Vaibhav
x Arka Alok (0.39).

4.3.18Total soluble solids (Table 23 and 24)

Out of 15 lines, two showed significant and positive gca effects. The highest and
positive gca effects was observed in the line K-3 (0.49). Among testers, only Arka Abha (0.19)
possessed significant positive gca effects. Maximum sca effects was observed in the cross T-
26 x DMT-2 (1.20) and five hybrids shown significant sca effects in positive direction.

4.3.19 pH (Table 23 and 24)

The highest and significantly negative gca effects was by the line ArkaMeghali (-
0.19). Five lines showed negative and significant gca effects. Among testers, they did not vary
significantly. Among crosses, five crosses exhibited significant and negative sca effects. The
highest negative sca effects was exhibited by the cross DMT-3 x Arka Alok (-0.55).

4.3.20 Lycopene (Table 23 and 24)

Out of 15 lines, one showed significant and positive gca effects. The highest and
positive gca effects was observed in the line T-57 (41.28). None of testers noticed significant
gca effects. Maximum sca effects was observed in the cross TB-1 x DMT-2 (86.19) and two
hybrids shown significant sca effects in positive direction.

4.3.21 B-carotene (Table 23 and 24)

Out of 15 lines, four showed significant and positive gca effects. The highest and
positive gca effects was observed in the line HUB-18 (2.52). Among testers, Arka Alok (0.66)
possessed significant positive gca effects. A maximum sca effects was observed in the cross
Vaibhav x Arka Abha (8.08) and 10 hybrids shown significant sca effects in positive direction.

4.3.22 Number of seeds per fruit (Table 23 and 24)

Out of 15 lines, four showed significant and positive gca effects. The highest and
positive gca effects was observed in the line T-36 (35.02). Among testers, only Arka Alok
(6.94) possessed significant positive gca effects. A maximum sca effect was observed in the
cross T-36 x Arka Abha (57.77) and seven hybrids shown significant sca effects in positive
direction.

4.3.23 Thousand seed weight (Table 23 and 24)

Out of 15 lines, five showed significant and positive gca effects. The highest and
positive gca effects was observed in the line K-3 (1.14). Among testers, only DMT-2 (0.64)
possessed significant positive gca effects. Maximum sca effects was observed in the cross K-
3 x Arka Alok (2.51) and 13 hybrids shown significant sca effects in positive direction.



Table 23. General combining ability effects for quality and seed parameters in tomato

5 Number Rind Number of | | /o0« 4| Seed | Seedyield
No. Genotypes of locules thickness TSS pH Lycopene | B-carotene | seeds per weiaht weight per per
) per fruit fruit 9 fruit p|ant
Lines
1 |T-26 -0.26 * 0.09 ** -0.12 0.04* -3.61 -2.04 ** 16.36** -0.11 0.05 ** 8.08 **
2 |T-36 0.11 -0.09 ** -0.10 0.16 ** -3.20 -2.24 ** 35.02** -0.31* 0.02 *=* 4,13 **
3 |Arka Vikas -0.02 -0.06 * -0.45** | -0.25 ** -3.60 2.51 ** 2.15 -0.96 ** -0.05 ** -0.57 **
4 |Swarna Naveen 0.18 -0.16 ** 0.02 0.05** -3.29 2.17 * -0.54 -0.01 0.02 ** 3.24 **
5 |Vaibhav 1.05 ** -0.05 0.44 ** 0.29 ** -0.67 1.81 * 0.57 -0.36 ** -0.01 ** 0.36 *
6 |DMT-1 -0.26 * -0.19 ** 0.04 0.11 *=* -2.74 0.15 -13.72 ** 0.57 ** 0.01 *=* -0.74 **
7 |DMT-3 -0.37 ** -0.07 * 0.04 0.19 ** -3.26 0.45 18.14* -0.73 ** -0.03 ** -1.07 **
8 |DMT-5 0.23* 0.16 ** -0.33 * -0.05 ** -2.87 0.45 -15.83 ** 0.53 ** -0.04 ** 0.39 *
9 |S-22 0.93 ** 0.07 * 0.07 -0.02 -3.31 1.11+* -7.57 0.09 -0.01 ** -0.46 *
10 |Arka Meghali -0.68 ** 0.10 ** -0.08 -0.19 ** -2.67 -3.95 ** 2.26 -0.42 ** -0.09 ** -1.44 **
11 |Megha -0.31* 0.07 * 0.16 -0.16 ** -2.98 -1.50 ** -12.63 ** 0.62 ** -0.05 ** -1.88 **
12 |K-3 -0.16 -0.03 * 0.49 ** -0.17 ** -1.65 -3.64 ** -18.94 ** 1.14 ** 0.10 ** -2.14 **
13 |T-57 -0.26 * 0.06 * 0.04 0.10 41.28* 0.99 * -23.74 ** 0.49 *=* -0.05 ** -4.16 **
14 |TB-1 0.35 ** 0.11 ** 0.19 -0.02 -3.60 0.69 -5.06 ** -0.44 ** -0.02 ** -3.12 **
15 |HUB-18 -0.52 ** -0.14 ** -0.42 ** 0.07 -3.79 2.52 ** 23.54** -0.09 0.06 ** -0.54 **




Table 23 contd...

iel
I\Slcl).. Genotypes o;\llljgz:z?és thi?li(rrlf(iess TSS pH Lycopene | B-carotene Eg;ndt')s.e;grf l?/f/)gi;ﬁted weif;?\?dper Seese); -
per fruit fruit fruit plant
S.Emzt 0.12 0.02 0.15 0.01 9.89 0.43 4.25 0.11 0.002 0.18
C.D. at 5% 0.24 0.05 0.30 0.02 19.95 0.86 8.57 0.23 0.004 0.37
C.D.at 1% 0.33 0.07 0.40 0.03 26.65 1.15 11.46 0.31 0.006 0.50
Testers
16 |Arka Abha 0.21 ** -0.04 ** 0.19** -0.04 -3.06 -0.37 -0.10 -0.29** -0.01 ** -0.03
17 |Arka Alok 0.04 0.06 ** 0.17 * 0.01 -2.71 0.66 ** 6.94** -0.35 ** -0.06 ** -0.49 **
18 |DMT-2 -0.22 ** 0.03* -0.02 0.20 ** 5.78 -0.29 -6.85 ** 0.64 ** 0.01 ** 0.52 **
S.Emz 0.05 0.01 0.06 0.05 4.42 0.19 1.90 0.05 0.001 0.08
C.D. at 5% 0.11 0.02 0.13 0.10 8.92 0.38 3.83 0.10 0.002 0.16
C.D.at 1% 0.14 0.03 0.18 0.13 11.91 0.51 5.12 0.13 0.002 0.22

*and** indicate significance of values at p=0.05 and p=0.01, respectively.




Table 24. Specific combining ability effects for quality and seed parameters in tomato

Sl. Number of Rind B Number 1000 Seed .Seed
No. Crosses Ioculeg Per | thickness TSS pH Lycopene carotene of seed's sged Welgh.tper yield per
fruit per fruit | weight fruit plant
1 |T-26 X Arka Abha -0.13 0.01 0.79 ** -0.24 2.90 -1.02 -10.56 1.10 ** 0.10 ** 2.25**
2 |T-26 X Arka Alok -0.53 * 0.07 -0.87 ** -0.23 2.90 -0.51 57.27* | -0.44* 0.02 ** 1.50 **
3 |T-26 X DMT-2 0.53* -0.09 1.20 ** 0.14 2.90 -4.11 ** -21.37 ** 0.26 -0.03 ** 0.11
4 |T-36 X Arka Abha -0.62 ** 0.06 0.34 -0.38 4.39 1.18 57.77** 0.48 * 0.02 ** -1.93 **
5 |T-36 X Arka Alok 0.29 -0.04 -0.07 -0.08 2.57 7.08 ** -12.52 0.64 ** 0.01* 0.18
6 |T-36 XDMT-2 -0.08 0.06 0.02 0.52** 3.93 -1.11 -0.74 -0.68** -0.05 ** 0.05
7 | Arka VikasX Arka Abha -0.26 -0.19 ** 0.82** -0.33 4.29 5.08 ** -32.21** | 0.65** -0.03 ** -0.69 *
8 |Arka Vikas X Arka Alok 0.17 0.06 0.40 0.09 2.13 -3.91 ** 29.01* | -1.15** 0.02 ** -0.16
9 |Arka Vikas X DMT-2 0.16 -0.07 0.04 -0.05 2.19 0.96 4.57 0.08 0.01* 0.91 **
10 |Swarna Naveen X Arka Abha 0.21 0.19 ** 0.15 -0.05 4.65 0.34 5.02 0.12 0.01* -0.13
11 |Swarna Naveen X Arka Alok 0.51* -0.18 ** -0.39 -0.12 2.58 1.90 * 1.23 -1.02** | -0.04 ** -1.09 **
12 |Swarna Naveen X DMT-2 -0.93 ** -0.20 ** -0.37 -0.07 1.58 -0.35 13.99 -0.49* 0.01* 2.31*
13 |Vaibhav X Arka Abha -0.48 * -0.15 ** -0.37 0.15 -42.44* 8.08** -7.67 0.22 0.01* 0.45
14 |Vaibhav X Arka Alok 1.14 ** 0.39 ** 0.14 0.33 3.26 -2.99 ** -3.09 0.49 * -0.05 ** 1.95 **
15 |Vaibhav X DMT-2 0.03 0.17* 0.44 0.31 2.97 -3.52 ** -22.01* | 0.71** 0.04 ** -0.36
16 |DMT -1 X Arka Abha 0.02 -0.17 ** -0.47 0.53* * 212 1.00 15.34 * -0.19 0.04** 1.87 **
17 |DMT -1 X Arka Alok 0.45* -0.02 -0.29 0.34 4.60 1.64 * -24.26** | -0.66 ** | -0.02 ** -6.12 **




Table 24 contd...

Sl. Crosses Il\cl)l::TIte)zzr o Rind TSS H L B- Nfumbgr 1008 We?ef?td er iglileder
No. fruitper thickness P yeopene carotene %e??reui? vvstaeight fgriuitp ! planpt
18 |DMT -1 X DMT-2 -0.55* 0.14 ** 0.55* -0.04 3.54 5.18 ** 6.85 0.48 * 0.04 ** 2.23 **
19 |DMT-5 X Arka Abha -0.06 -0.05 0.07 0.57 ** 1.76 -4.48 ** -17.07 * 0.06 -0.04** -1.01 **
20 |DMT-5 X Arka Alok 0.76 ** -0.06 -0.44 0.14 3.57 -3.34 ** 1.53 -0.07 0.00 -0.90 **
21 |DMT-5 X DMT-2 -0.17 0.11* 0.05 -0.20 2.55 0.83 -2.79 0.18 0.03 ** 1.01*
22 |S-22 X Arka Abha -0.35 0.27 ** 0.20 0.10 2.45 -2.67 ** 53.61 ** -0.19 0.09 ** 1.59 **
23 |S-22 X Arka Alok 0.26 -0.27 ** 0.08 -0.39 3.76 0.92 7.48 -1.31** 0.00 0.15
24 |S-22 X DMT-2 0.47* -0.22 ** -0.12 -041~* 4.12 -0.08 -28.17 ** | 0.88 ** -0.02 ** 0.56
25 | Arka Meghali X Arka Abha -0.54 * -0.28 ** -0.41 0.01 1.79 -1.15 9.19 -0.32 -0.08** 0.08
26 |Arka Meghali X Arka Alok -0.27 0.38 ** 0.38 0.42~* 2.27 -2.36 ** -29.48 ** | 2.01** 0.01* 2.13**
27 |Arka Meghali X DMT-2 0.57 ** 0.21 ** 0.00 0.10 4.92 1.40 -17.23* | 1.24 ** 0.01* 1.24 **
28 |Megha X Arka Abha -0.42 -0.00 0.70** -0.14 -42.75 * 3.40 ** 0.25 -1.27* | -0.03 ** 0.39
29 |Megha X Arka Alok -1.12** 0.04 -0.12 -0.54** 2.28 -0.96 -12.48 0.29 -0.01~* -1.28 **
30 |Megha X DMT-2 -0.50 * -0.06 -0.02 -0.47* 2.96 0.69 37.22* | -1.11* | -0.06** -1.95 **
31 |K-3 X Arka Abha 0.15 0.15* -0.31 -0.27 -5.02 0.02 -4.78 -0.90 ** | -0.07 ** -4.13 **
32 |K-3 X Arka Alok 0.08 -0.05 1.17* -0.11 -6.70 -1.12 -33.00 ** | 2.51** 0.05** 4.61**
33 |K-3 X DMT-2 0.02 -0.05 0.52 -0.09 -6.38 -1.06 14.52 -0.74 ** -0.01~* -2.35 **
34 |T-57 X Arka Abha 0.68 ** -0.06 -0.26 -0.18 -6.16 3.29 ** 17.97 * 0.55 ** 0.01* 2.94 **




Table 24 contd...

S| Number of Rind B Number 1000 Seed Seed
No. Crosses Ioculeg Per | thickness TSS pH Lycopene carotene of seed's sged Welgh.tper yield per
fruit per fruit | weight fruit plant
35 |T-57 X Arka Alok -1.06 ** 0.11* 0.52 -0.06 -6.15 -3.73 ** 10.98 -0.57 ** -0.01* 0.72 *
36 |T-57 X DMT-2 0.25 -0.18 ** -0.07 -0.30 -6.48 0.27 3.54 0.50 * 0.02 ** -1.06 **
37 |TB-1 X Arka Abha 0.62 ** -0.07 -1.02** 0.23 -6.75 -2.41 ** -21.39 ** | -0.45* -0.05 ** -0.89 **
38 |TB-1 X Arka Alok -0.43 * 0.21 ** -0.49 0.29 -5.89 2.99 ** -36.49 ** | 2.47 ** -0.03 ** 0.05
39 |TB-1 X DMT-2 -0.64 ** 0.30 ** 0.08 0.42 * 86.19** -0.88 23.60** | -0.96 ** 0.05** -1.48 **
40 |HUB-18X Arka Abha 0.33 0.16** 0.25 0.03 -6.45 0.81 -14.21 0.20 -0.01* 0.05
41 |HUB-18X Arka Alok -0.24 -0.18 ** 0.04 -0.29 -4.85 0.46 28.25** | 0.99 ** 0.03 ** -1.03 **
42 |HUB-18X DMT-2 0.35 -0.01 0.37 -0.03 -6.50 -1.04 3.23 0.75 ** -0.03 ** -2.10 **
43 |DMT-3 X Arka Abha 0.90 ** 0.16 ** -0.32 -0.01 85.19 ** 4.40 ** 7.41 1.05 ** 0.02 ** -0.85*
44 |DMT-3 X Arka Alok -1.51 -0.44** -0.01 -0.55** -5.54 3.96 ** 15.58 * 0.19 0.06 ** 3.24 **
45 |DMT-3 X DMT-2 0.47 * -0.11* -0.41 0.16 -5.93 2.83 ** -15.20 * 0.39 0.01 * 2.32 **
S.Em+ 0.21 0.04 0.25 0.19 17.14 0.74 7.37 0.19 0.003 0.32
C.D. at 5% 0.43 0.10 0.52 0.39 3455 1.50 14.85 0.40 0.007 0.65
C.D.at 1% 0.57 0.13 0.69 0.52 46.16 2.00 19.84 0.53 0.01 0.87

*and** indicate significance of values at p=0.05 and p=0.01, respectively.







4.3.24 Seed weight per fruit (Table 23 and 24)

Regarding seed weight per fruit, six lines exhibited significant and positive gca
effects. The maximum gca effects was observed in the line K-3 (0.10). The tester DMT-2
(0.01) exhibited highest and positively significant gca effects. Among crosses, 15 exhibited
significant positive sca effects and the highest sca effects was exhibited by the cross T-26 x
Arka Abha (0.10).

4.3.25 Seed yield per plant (Table 23 and 24)

Regarding seed vyield per plant, three lines exhibited significant and positive gca
effects. The maximum gca effects was observed in the line T-26 (8.08). The tester DMT-2
(0.52) exhibited highest and positively significant gca effects. Among crosses, 15 exhibited
significant positive sca effects and the highest sca effects was exhibited by the cross K-3 x
Arka Alok (4.61).

4.4  Correlation studies (Table 25)

Simple correlation coefficient among growth, earliness, yield and quality parameters
are presented in table 25.

Number of primary branches at 90 DAT (rp=0.13) was positively and significantly
(p=0.01) correlated with plant height at 90 days after transplanting. Number of secondary
branches at 90 DAT (rp=0.30) was positively and significantly (p=0.01) correlated with
number of primary branches at 90 DAT and it had negatively and significantly (p=0.01)
correlated (rp=-0.42) with plant height at 90 days after transplanting. Days to 50 per cent
flowering (rp=0.56) was positively and significantly (p=0.01) correlated with plant height at 90
days after transplanting, number of primary branches at 90 DAT (rp=0.26) and number of
secondary branches at 90 DAT (rp=0.31). Days to first fruit maturity (rp=0.41) was positively
and significantly (p=0.01) correlated with days to 50 per cent flowering and plant height at 90
DAT (rp=0.29) but it had negatively and significantly (p=0.01) associated with number of
primary branches at 90 DAT (rp=-0.38) and number of secondary branches at 90 DAT (rp=-
0.83).

Equatorial diameter of the fruit was positively and significantly associated (p=0.01)
with number of primary branches at 90 DAT (rp=0.34) and number of secondary branches at
90 DAT (rp=0.80), but it had negative and significant (p=0.01) associated with days to fruit
maturity (rp=-0.34). The polar diameter of the fruit was positively and significantly associated
(p=0.01) with plant height at 90 DAT (rp=0.15), number of primary branches at 90 DAT
(rp=0.16) and days to 50 per cent flowering (rp=0.14), but it had negative and significant
(p=0.01) associated with equatorial diameter of the fruit (rp=-0.18) and days to first fruit
maturity (rp=-0.15). Number of fruits per cluster was positively and significantly associated
(p=0.01) with plant height at 90 DAT (rp=0.16), days to 50 per cent flowering (rp=0.19), but it
had negatively and significantly (p=0.01) associated with polar and equatorial diameter of fruit
(rp=-0.18 and rp=-0.14, respectively).

Average fruit weight was positively and significantly associated at p=0.01 with
equatorial diameter of the fruit (rp=0.77), plant height at 90 DAT (rp=0.63), number of
secondary branches at 90 DAT (rp=0.46),but it had negative and significant (p=0.01)
associated with days to first fruit maturity (rp=-0.70), polar diameter of the fruit (rp=-0.53) and
number of fruits per cluster (rp=-0.40).

Number of fruits per plant was positively and significantly associated (p=0.01) with
average fruit weight (rp=0.42), polar diameter of fruit (rp=0.35), equatorial diameter of fruit
(rp=0.23) and number of fruits per cluster (rp=0.37). Number of locules per fruit was positively
and significantly (p=0.01) associated with days to 50 per cent flowering (rp=0.47) and average
fruit weight (rp=0.36),but it had negatively and significantly (p=0.01) associated with days to
first fruit maturity (rp=-0.24) and number of fruits per cluster (rp=-0.25). Rind thickness was
positively and significantly (p=0.01) associated withplant height at 90 DAT (rp=0.71). Total



Table 25: Correlation coefficient among growth, earliness, yield and quality parameters in tomato

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 100 | 0.13** |-0.42**| 0.56** | 0.29* 0.11 0.15* | 0.16** | 0.63** 0.01 0.04 |0.71** | 0.34** -0.14 0.43** | 0.29** | 0.33**
2 100 | 0.30** | 0.26** | -0.83** | 0.34** | 0.16** 0.05 -0.04 -0.11 0.08 | -0.18 | 0.19* -0.15 0.08 0.06 0.01
3 100 |0.31**| -0.38** | 0.80** | -0.16** 0.10 0.46** 0.18* 0.08 0.26* | -0.26** 0.02 0.41 0.27** | 0.51**
4 100 0.41** 0.08 0.14** | 0.19** 0.36* 0.04 0.47** | 0.08 0.03 0.08 -0.17 0.11 0.26**
5 100 -0.34** | -0.15** | -0.08 | -0.70** | -0.14* | -0.24** | 0.18 -0.05 | -0.36** 0.03 -0.01 | -0.38**
6 100 -0.18** | -0.14** | 0.77* | 0.23** 0.14* 0.36 -0.13 0.47** 0.19 -0.09 | 0.51*
7 100 -0.18** | -0.53** | 0.35** -0.06 0.17 -0.07 0.24* 0.87** | 0.47** | 0.47**
8 100 0.44* | 0.37** | -0.25** | 0.10 0.14* 0.14* 0.66** | -0.17* | 0.21*
9 100 0.42** | 0.36* | 0.13 | -0.10 | 0.30** | 0.66** | O.29**| 0.04
10 100 -0.06 0.09 | 0.74** 0.25* 0.65** | -0.06 -0.12
11 100 0.07 0.19 0.09 0.28* 0.13 0.21*
12 100 0.31** -0.09 0.10 0.16 0.47**
13 100 0.18 -0.55** | -0.42**| 0.14
14 100 0.36** 0.17 0.16*
15 100 -0.29** | 0.22**
16 100 -0.08
17 100

1 Plant height at 90 DAT 7 Polar diameter of fruit 13 Total soluble solids

2 Number of primary branches at 90 DAT 8 Number of fruits per cluster 14 pH

3 Number of secondary branches at 90 DAT 9 Average fruit weight 15 Lycopene

4 Days to 50 percent flowering 10 Number of fruits per plant 16 B-carotene

5 Days to first fruit maturity 11 Number of locules per fruit 17 Yield per plant

6 Equatorial diameter of fruit 12 Rind thickness




soluble solid was positive and significant (p=0.01) associated with plant height at 90
DAT (rp=0.34), number of fruits per plant (rp=0.74) and rind thickness (rp=0.31) and it had
negatively and significantly (p=0.01) associated withnumber of secondary branches at 90
DAT (rp=-0.26).

pH of the fruit was positively and significantly (p=0.01) associated with average fruit
weight (rp=0.30) and equatorial diameter of fruit (rp=0.47), but it had negatively and
significantly (p=0.01) associated with days to first fruit maturity (rp=-0.36). Lycopene was
positive and significant (p=0.01) associated with plant height at 90 DAT (rp=0.66), polar
diameter of fruit (rp=0.87), number of fruits per cluster (rp=0.66), average fruit weight
(rp=0.43), number of fruits per plant (rp=0.65) and pH (rp=0.36), but it had negatively and
significantly (p=0.01) associated with total soluble solid (rp=-0.55).

B-carotene was positively and significantly (p=0.01) associated with plant height at 90
DAT (rp=0.29), number of secondary branches at 90 DAT (rp=0.27), average fruit weight
(rp=0.29) and polar diameter of fruit (rp=0.47) but it had negatively and significantly (r=0.01)
associated with TSS (rp=-0.42) and lycopene (rp=-0.29).

Yield per plant was positively and significantly (p=0.01) associated with plant height
at 90 DAT (rp=0.33), number of secondary branches at 90 DAT (rp=0.51) days to 50 per cent
flowering (rp=0.26), equatorial and polar diameter of the fruit (rp=0.51 and rp=0.47,
respectively), rind thickness, (rp=0.47) and lycopene (rp=0.22) but it had negatively and
significantly (p=0.01) associated with days to first fruit maturity (rp=-0.38).



5. DISCUSSION

Epitomized aim of the plant breeding programme is to increase the yielding ability of
crop plants. Hybridization is one of the means of obtaining increased yield and exploitation of
heterosis is an efficient approach for crop improvement. Heterosis can be defined as
superiority of F1 over its parents and Fi hybrids derived from crossing of pure lines are
uniform in growth and development, possess better adaptability to changing and diverse
environmental conditions and give early as well as higher total yield.

In practical plant breeding, superiority of the F1 over mid parent is of little value, since
it does not offer any advantage to exploit it commercially. The commercial usefulness of the
hybrid would depend on its performance in comparison to the best existing commercial variety
or hybrid. Hence, heterosis over better parent, the best parent and the commercial check was
worked out in the present investigation for identification of superior hybrids in tomato. The line
x tester method developed by Kempthrone (1957) has been used in the present study for
estimating combining ability and other genetic parameters. Heterosis and combining ability for
growth, earliness, yield and quality parameters are discussed in this chapter.

For a systematic heterosis breeding programme, it is essential to identify the parents,
as well as crosses which could be exploited. This is important in order to bring about further
genetic improvement in economic characters. The line x tester analysis is one of the
techniques where a large number of genotypes could be tested for their combining ability. It is
also necessary to assess the genetic potentialities of the parents in hybrid combination
through systematic studies in relation to general and specific combining abilities which are
due to additive and non-additive gene effects respectively (Griffing, 1956).

Genetic diversity is pre-requisite for getting high magnitude of heterosis. In the
present investigation, variance due to genotypes was highly significant for all the growth,
earliness, yield and quality parameters studied and variance due to parents was highly
significant for majority of characters studied (Table-4) indicating the presence of diversity
among parents used in the study. In the present study, significant and higher magnitude of
heterosis over better parent, the best parent and the commercial check was observed in
desirable direction for plant height at 60 and 90 DAT,number of primary and secondary
branches at 60 and 90 DAT. Similarly, heterosis over commercial check was reported for
plant height and number of branches per plant in tomato by Patil (1997), Kulkarni (1999),
Kumari and Sharma (2011) and Sunil et al. (2013).

Farmers prefer to grow early maturity hybrids in order to get high profit and avoid the
problem of market glut. Days to first flowering, days to 50 per cent flowering, days to first fruit
set and days to first fruit maturity are the indications of earliness and negative heterosis for
these traits is desirable. The Swarna Naveen x Arka Abha, S-22 x DMT-2, T-26 x Arka Alok
and Megha x DMT-2 are top ranking hybrids for days to first fruit maturity. Significant
heterosis in the desirable direction in the present investigation is in the same line and earlier
reports for days to first flowering (Laksmi, 1997 and Santosh and Manish, 2011), days 50 per
cent flowering (Padma et al., 2002 and Duhan et al., 2005) and days to first fruit maturity
(Sharma et al., 2001 and Hannan et al., 2007).

Yield components greatly influenced by the yield and expression of heterosis for polar
and equatorial diameter of the fruit, number of fruits per cluster, number of fruits per plant and
average fruit weight can greatly contribution for heterosis for total yield per plant. Commercial
check was exhibited by 31 crosses for equatorial diameter, 38 crosses for polar diameter of
the fruit, 17 crosses for number of fruits per cluster, four crosses for number of fruits per plant
and five crosses for average fruit weight. Heterosis for commercial check was also reported
for polar and equatorial diameter of the fruit (Sharma et al., 2001; Mahendrakar, 2004 and
Sunilet al., 2013), number of fruits per cluster (Laksmi, 1997), number of fruits per plant (Patil,
1997; Santosh and Manish, 2011 and Sunilet al., 2013) and Duhan et al., 2005) in tomato.

Magnitude of heterosis over better parent, the best parent and the commercial check
was highly significant for yield per plant. Out of 45 crosses, 13 crosses over better parent,



four crosses over best parent and four crosses over the commercial check. The hybrid which
exhibited maximum heterosis over commercial check (JK Desi Fi1) was S-22 x Arka Abha
(8.52%) followed by DMT-5 x Arka Alok (5.71%), DMT-5 x Arka Abha (2.86%) and T-26 x
DMT-2 (0.57%). The hybrid S-22 x Arka Abha was the first best hybrid selected for yield per
plant and its estimated yield was 84.44 tonnes per hectare as compared to 77.78 tonnes per
hectare of commercial check (JK-Desi F1). Performance of this hybrid with respect to yield is
attributed to significant standard heterosis observed in the desirable direction for number of
primary branches at 60 and 90 DAT, polar and equatorial diameter of fruit, number of fruits
per cluster, number of fruits per plant, average fruit, rind thickness and seed vyield per plant.
This hybrid is highly resistant to tomato fruit borer (Appendix-1V). This hybrid (S-22 x Arka
Abha) is also identified is good specific combiner for plant height at 90 DAT, number of
primary branches at 90 DAT, number of secondary branches at 60 and 90 DAT, polar and
equatorial diameter of fruit, number of fruits per cluster, number of fruits per plant, average
fruit weight, number of seeds per fruit, rind thickness, seed weight per fruit and seed yield per
plant. The parent S-22 involved in development of this hybrid exhibited significant good
general combining ability effects on the desirable direction for number of secondary branches
at 90 DAT,polar and equatorial diameter of fruit, number of fruits per cluster, average fruit
weight, number of fruits per plant, number of seeds per fruit and seed weight per fruit.
Whereas Arka Abha is the other parent, exhibited significant good general combining ability
effects in the development of desirable direction for number of secondary branches at 60
DAT, days to 50 per cent flowering, days first fruit maturity, polar and equatorial diameter of
fruit, number of fruits per plant, number of locules per fruit and TSS.

The second best hybrid selected based on yield per plant was DMT-5 x Arka Alok.
This hybrid exhibited 5.71 per cent standard heterosis for yield per plant with the total yield of
3.80 kg per plant higher yield is attributed to its significant heterosis over the commercial
check in desirable direction for plant height at 90 DAT, number of primary branches at 60 and
90 DAT, number of secondary branches at 60 and 90 DAT, polar diameter of the fruit, number
of fruits per plant, rind thickness, number of seeds per fruit and seed yield per plant. This
hybrid is moderately resistant to tomato leaf curl virus (Appendix-Ill) and highly resistant to
tomato fruit borer under field condition (Appendix-1V). This hybrid is also identified as a good
specific combiner for plant height at 90 DAT, number of primary branches at 60 and 90 DAT,
number of secondary branches at 60 and 90 DAT, average fruit weight, number of fruits per
plant, rind thickness and seed weight per fruit. The line DMT-5 which was involved in
development of this hybrid was identified as a good general combiner for plant height at 90
DAT, number of primary branches at 60 and 90 DAT, number of secondary branches at 60
and 90 DAT, polar diameter of the fruit, number of fruits per cluster, average fruit weight,
number of fruits per plant, number of locules per fruit, rind thickness, pH and 1000 seed
weight. The other parent involved in development of this hybrid was Arka Alok and it was
identified as a good general combiner for number of primary branches at 60 DAT, number of
secondary branches at 90 DAT, number of fruits per cluster, average fruit weight and number
of fruits per plant, rind thickness, B-carotene and number of seeds per fruit.

The third best hybrid was DMT-5 x Arka Abha which exhibited 2.86 per cent standard
heterosis for yield per plant and its estimated total yield was 80 tonnes per hectare and it was
third best hybrid for yield per plant with per se of 3.60 kg per plant and its performance is
attributed to significant standard heterosis in desirable direction for number of primary
branches at 60 and 90 DAT, number of secondary branches at 60 and 90 DAT, days to 50
per cent flowering, days to first fruit set, polar and equatorial diameter of fruit and number of
fruits per plant as those traits are positively and significantly associated with total yield per
plant. This hybrid is moderately susceptible to tomato leaf curl virus (Appendix-1ll) and
resistant to tomato fruit borer (Appendix-IV). This hybrid (DMT-5 x Arka Abha) is also
identified as a good specific combiner for number of primary branches at 60 and 90 DAT,
number of secondary branches at 60 and 90 DAT, days to first flowering, days to 50 per cent
flowering, days to first fruit set, polar and equatorial diameter of the fruit, number of fruits per
cluster and number of fruits per plant as those traits are positively and significantly associated
with total yield per plant. These parent DMT-5 involved in development of this hybrid was
exhibited significant general combining ability effects in desirable direction for number of
primary branches at 60 and 90 DAT, number of secondary branches at 90 DAT, polar
diameter of the fruit, number of fruits per cluster, average fruit weight, number of fruits per



plant, rind thickness, pH and 1000 seed weight. Whereas Arka Abha the other parent
exhibited significant general combining ability effects in desirable direction for number of
primary branches at 90 DAT, number of secondary branches at 60 DAT, days to first
flowering, days to 50 per cent flowering, days to first fruit set, days to first fruit maturity,
equatorial and polar diameter of fruit, number of fruits per plant, number of locules per fruit
and TSS.

The fourth best hybrid selected based on yield per plant was T-26 x DMT-2 and this
hybrid exhibited 0.57 per cent standard heterosis for yield per plant with the total yield of
78.22 tonnes per hectare higher yield is attributed to its significant heterosis over the
commercial check in desirable direction for number of primary branches at 60 and 90 DAT,
days to first flowering, days to 50 per cent flowering, days to first fruit set, number of fruits per
cluster, number of fruits per plant, rind thickness and 1000 seed weight as these traits are
significantly and positively associated with yield per plant. This hybrid is moderately resistant
to tomato leaf curl virus (Appendix-Ill) and resistant to tomato fruit borer (Appendix-IV). This
hybrid T-26 xDMT-2 can be commercially exploited after assessing its stability. The T-26
which involved in development of this hybrid was identified as good general combiner for plan
height at 60 and 90 DAT ,days to first flowering, days to 50 per cent flowering, days to first fruit
set,number of fruits per cluster, number of fruits per plant, rind thickness, number of seeds
per fruit and seed yield per plant. The other parent which involved in development of this
hybrid was DMT-2 and it was identified as good general combiner for number of primary
branches at 60 DAT, number of secondary branches at 90 DAT, days to first flowering,
number of fruits per cluster, number of fruits per plant, rind thickness, number of seeds per
fruit and seed yield per plant. Higher magnitude of heterosis for fruit yield per plant is
attributed to better growth and yield parameters observed in hybrids as it is evident from
correlation studies (Table 25), where fruit yield per plant was positively and significantly
associated with plant height at 90 DAT (rp=0.33), number of secondary branches at 90 DAT
(rp=0.51), days to 50 per cent flowering (rp=0.26), equatorial diameter of the fruit (rp=0.51),
polar diameter of the fruit (rp=0.47) and rind thickness (rp=0.38). It is also evident from earlier
studies on correlation in tomato (Arvindkumar, 2001; Padma et al., 2002; Manna and Paul,
2012 and Ahirwar et al., 2013). Heterosis observed for these component characters have
greatly contributed for higher magnitude of heterosis observed for total yield per plant.

Tomato ranks first among processed vegetables in the world. High TSS and low pH
are the major factors consider for manufacture of processed products. One per cent increases
in TSS content of fruits results in 20 per cent increase in recovery of processed product (Berry
and Uddin, 1991). Low pH is the most deciding factor for processing of tomatoes as it reduces
heating time required for processing. From the present investigation, the crosses Swarna
Naveen x Arka Alok and T-36 x Arka Alok were found to be superior for processing qualities.
The cross Swarna Naveen x Arka Alok had high per se of 6.30%rix TSS and had moderate
pH of 4.50.The hybrid T-36 x Arka Alok had 5.50%irix TSS and pH of 4.37.

For exploitation of heterosis, the information on gca should be supplemented with sca
and hybrid performance. Heterosis in F1 indicates operation of non-additive gene effects, but
it cannot give any idea about the relative magnitude of non-additive (dominance + epistasis)
and additive gene action. Hence, analysis of combining ability is one of the potential tools for
identifying prospective parents to develop commercial Fihybrids (Griffing, 1956). General and
specific combining ability effects and variances obtained from a set of Fi’'s would enable a
breeder to select desirable parents and crosses for each of the quantitative components.
General combining ability effects of parents and sca effects of crosses were highly significant
for the characters studied. From the present investigation, it is evident that gca or sca effects
in parents or crosses were in desirable direction for some characters and in undesirable
direction for some other traits. Therefore, it is important to ascertain the status of parent or
hybrid with respect to combining ability effects over a number of component characters
(Arunachalam and Bandopadhay, 1979).

An assessment was carried out by considering all the characters related to yield and
other economic traits simultaneously to identify the potential parents and hybrids. For every
character, a parent was scored ‘0’ for non-significant gca effects and ‘+1’ for significant gca
effects in the desirable direction and ‘-1’ for significant gca effects in undesirable direction.



Plate 4: Top four hybrid for yield per plant



Table 26. Overall analysis of general

combining ability status of the parents in tomato

Parent 1 12(3|4|5|6|7|8|9|10(11(12(13|14|15|16(17(18[19|20|21|22|23|24|25| 26 |27 |28 | Total gca
Lines tve | -ve |status
T-26 +1 (#4110 |(-1|0 |+1|+1}-1|-1|{ 0|0 |-12(+41| 0 |+ |+1|+2|+1|-2|+1| O |+2 (O |-1|+1| O |+1 |+1| 14 | 6 H
T-36 +1 (+1| 0 (+1|+1| 0| 0| O0O|O0O|O0O|O0O|O|-1|+1|+2|+1|+2(+1|O0|-1| O |+1| O |-2|+1| -1 |+1 |+1| 13| 4 H
Arka Vikas + |+10|-1|+1|+1,0}-1}-2{0}-2,0|+1|-2|0}|-2|-1|-1,0|-2|-2|-2{0+2|0}| -1 |-1|-1]| 6 |14 L
fl‘;"jég? A |-1]a|-a|-2]-2|+1lofo|o|-2|-1]|0|+1|+1|+1|+2|+1]|0|-2]0|+1|0|+1|0| 0 |+1|+1]|10| 9 | H
Vaibhav O +1|0(+1|{ 0|0 |+1{ 0|0 |-1|0 |+1|+1|+1|+1|+1|+2|+1|+1| O |+1|+1| O |+1| O | -1 |-1 |+1| 15| 3 H
DMT-1 O |[+1|+1|+1|+1|(+1|+1 | 0O0O|O0O|O0O|O0O|-2|-1|+1|-1|+1}|-1|-1|-2(+41|O0|+2|O0O|O|-1|+1 |+1|-1|12 | 8 H
DMT-3 O |+1|+1|+1|+1|+1|+1} 0|2, 000 |+1|+1|-2|-1|-1|-1|-1|-1/0(+12|{O0O|O |+1| -1 |-1|-1]| 1010 A
DMT-5 O |[+1|+1|(+1|+1(+1|{ 0| 0|0 | 0|0 |+ |+1|+1|+1|+1|+2|+1|+1|+1|-1|-2|0|O|-1 | +1|-1|+1| 16| 4 H
S-22 -1/0(+1{0|-1(+2(0(0O|0O0O}|-2|0O(f+1|-2|0|-12|+1| 0 |+1|+1|+1|O0O|O|O|+1|/O0O| O |-1|-1] 8 7 H
Arka Meghali + (+1|0 (+1|{-2}j0}|0;0|0}00}|-2f0}|-2{-2f-1{-2|-2|-2|+42/0O|-2({0O}|-2|O0O| -1 |-1|-1|] 4 |13 L
Megha o|of{-1f{-12{-2{-2{,0;0j0}j0}jO0}O0|+1|{-1|-1|-1|-1|-1|-1|+2fO|-2|O|-2|-21|+2|-1]|-1] 3 |15 L
K-3 -1}-1y-1y-1{-14-2y24,0;0(0|+21{0}|-2j0|-1|-2{-1|-2|0|-1|+1{-1|0|-1|-1|+1|+1|-1]14 |17 L
T-57 -1 |(-1(+1f(-1|(+41j0(0|O0O|+2j0|O0Of-2}j-2}|-2|-2|-1|-1|-1|-1|+1|O0O|O|+2|+2|-2|+1|-1|-1| 7 |14 L
TB-1 0|O0|+1|+1|-12|-2|/0|0|+1|0|O0O|-1|-1|-1|-1|+1|+1|+1|+1|+2fO|O|O|O|-1| -1 |-1|-1|] 8 |10 L
HUB-18 -1 |0 |+1|{+1| O |+1| O |+1|+1|+1jO0O|O0O|O|O|-2|-2|-1|+1|-1|-12|-2|0|0O |+1|+1| O |+1]|-12]| 9 |9 A




Table 26 contd....

Parent 112|3|4|5(6|7|8|9(10(11(12(13|14(15(16(17|18|19(20(21|22|23|24(25| 26 |27 |28 | Total gca

Testers
Arka Abha o/lO0|O(f+1|+1 O |-1|-1|+1|+1|+1|+1| O |-2|+1| O |+1|+1|+1|-2|+2  O|O0O|0O0O|O0O|-1]|-12|0)]11 | 6 H
Arka Alok 0O |-1|+1{-1|{0|+21|O|O|O|O]|O|O|+1|-2|-1|O0O|O|O|O|+1|+1| O | O |+2|+2| -2 |2 |-1 | 7 7 A
DMT-2 O |+1|-1|+1|{-1|-1|-1/0|0|O0O|O0O|O|O|+1|0 |+1|+2|+1|-1|+1|O|+1|O0O|O|-1| -1 |+1|+1|10 | 7 H

1 Plant height at 60 DAT 12  Polar diameter of fruit 24 Rind thickness

2 Plant height at 90 DAT 13 Number of fruits per cluster 25 Total soluble solids

3 Number of primary branches at 60 DAT 14  Average fruit weight 26 pH

4 Number of primary branches at 90 DAT 15 Number of fruits per plant 27 Lycopene

5 Number of secondary branches at 60 DAT 16  Yield per plant 28 -carotene

6  Number of secondary branches at 90 DAT 18 Yield per hectare L Low general combiner

7  Days to first flowering 19  Number of seeds per fruit A Average general combiner

8 Days to 50 per cent flowering 20 Seed weight per fruit H High combiners

9 Days to first fruit set 21 1000 seed weight 0 Non-significant gca effects

10 Days to first fruit maturity 22  Seed yield per plant +1 gca effects in desirable direction,

11 Equatorial diameter of fruit 23  Number of locules per fruit -1 gca effects in undesirable direction,

DAT  Days after transplanting,




Table 27. Overall analysis of the standard heterosis status of hybrids in tomato

Crosses 12 |3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26/27|28 Total Status
+ve | -ve | CH PG
T-26 X1 +1 | -1 |+1|+1|1|2|-2|lo|-2|-1]o|+|+|0O0|1]|1|-2|-1|-1]|-1|-1]-12]|-1|+1|+1|+1|0]|-2| 08 | 16 | L |HXH
T-26 X 2 0 | 1 |+1|+1|+1|+1|1|-1|2|-1|+1|+|+2|o0 |2 |1]|1|-2|2|-2|+1|1|-1]|-2|-1|+1]0|-1] 0 |16 | L |HXA
T-26 X3 0 | -1 |1 |+1|+1|+1|-1|-2|-1]-1 |[+1|+1|+1| 0 |+1|+1|+1|+1| 0 |+1|+1|+1|-1|-2|-2|+1]|0|-1] 24 | 10 | H | HXH
T-36 X1 0| 0 |+1|+1|+1|+1|-1]|0|-1] 0 |+1|+1|+1]| 0 |-2|-1|-2|-2|+1|+1|+1|-2|+1|+1|-2|-1]|0|-1] 12| 10| H |HXH
T-36 X 2 4]0 |1|+|l+|-2|lo|lo|o| 1 |+1|+1|+1|+1|1]|-2|2|1|o0o|-12|1|-1|-2|1|+1]|-2|0]-12]07 |15 | L |HXA
T-36 X3 +1 | +1 |[+1|+1|-1|+1|-1|O0|-1|-1 |0 |+1|+1| O (-1 |-1|-1|-1|-1(+1|+1|+1|-1]|-1]|-1|+1|0|-1] 11 13 L HXH
Arka Vikas X1 0 | -1 |+1|+1|+1|+1|-2]|0|-1|-1|+1|+1|0| O |-2|-1|-2|-12|+1|-1|-1|+1|-1|+1|+1|-12|0]|-1] 10| 13| L |LXH
Arka Vikas X 2 0 | -1 |+1|+1|+1|+1|1]|0|-1| -1 |+1|+1|+1| o0 |1 |-2|-1|-2|-1|-2|+1|-1|+1|+1|-2|-2]|0|-1] 10 | 24| L |LXA
Arka Vikas X 3 +1 | -1 |+1|+1|+1|-1|-2|0o|-2|0 |0 |-12|+1]0O0|-1|1|-2|-1]|-12]|0|+1]|-12|+1|-1]|-12|+1|0]|-2| 08| 14| L |LXH
SwrnaNaveenX1 | -1 | -1 [-1|+1|+1|0|-2|0|-1|-1|+1|0|O0|O|1|-12|1]|-2|0O0|-2|-1|-1|+2|+1|-1]-2|0|-1]| 05 | 16| L |HXH
SwrnaNaveen X2 | .1 | -1 [+1|+1|+1|+1|0|+1|0| -2 |0 |-1|+1| 0|1 |-1|-1]|-2|0|-2|+1|-12]0|+1|+1|-2]0|-1] 09 |12 | L |HXA
SwrnaNaveen X3 | -1 | -1 [-1|+1|-1|-2|0|-1|-1|] 0|0 |+1|+1| 0 |1 |-1|-1|-1|-1|+1|+1|-2|+1|-12|+1|+1]|0|-1]| 08 | 15 | L |HXH
Vaibhav X 1 o| o |+1|+1|1|1|-12|1|-1|-1|+1|+1|+2|o0O0 |2 |1|-2|-1|+2|1|-12|1|1]|-1]-2|-12|]0]|-1]o06 | 18| L |HXH
Vaibhav X 2 | -l #1442+ 0 |+ | #1421+ |1 | -1 |2 |+ |+ |# #1422 |1 |2 |0 |-12] 27 | 08 | H | HXA
Vaibhav X 3 o| o |+|_|+1|+1|l0o|jo0o|1|1|0|+1|+2| 0|2 |1|-2|1|+1|1]-12|1|1]|1]|]-2|0|0]|-1] 06| 14| L |HXH
DMT-1 X1 0| -1 |+1|+1|+1|+1|0|O0|-1] 0 |+1|O0|+1| 0|2 |-1]|1]|-1|1|-1|+1|-1|-1]|+1|-2|+1]0|-1] 09 | 12| L |HXH
DMT-1 X2 o|-1|+#a|o|+1|+1|o0|0|1|-2 |0 |+1|+2|O0 |2 |-1]|-1|-12|1|-1|+1|-1|+1|+1|-12|-2]0|-1] 08 | 13| L |HXA
DMT-1 X3 0 |+1 |+1|+1|+1|+1|0|0|O0]|O0|+1|O0|O|]O|-2|1]|1]|-12|0|1|-2|1|-1|+1|2|-1]0|-1]o07 |12 | L |HXH
DMT-5 X 1 4| 1 |+1|+1|+1|+2]o0|-1|-2| 0 |+1|+1|+1| O |+1|+1|+2|+2| O |+1|+#2 |2 |2 |+1|+2|-2|O0|-1]| 15 | 08 | H | HXH




Table 27 Contd....

Crosses 1 2 3/14|5|6|7|8|9|10(11|12|13|14|15(16(17(18|19(20(21|22|23|24|25|26 |27 |28 Total Status
+ve | -ve | CH PG
DMT-5 X 2 O | +1 |+2|+1|+1|+1|-1|-1|-1| -1 |+1|+1|+1| O |+1|+1|+1|+1| O |[+1|+1|+1|-1|+1|-2|+1]| 0 |-1| 17 | 07 | H | HXA
DMT-5 X 3 0 o |+ _ |1|1]1|0|-2|-12|0|+1|+1|0]|O0O|lO|O|O|O|-1|+|-1|-2|-1|-1]|-12]0]|-1]| 04 | 13 L | HXH
S-22X1 4| 1 |+1| _|+1|+1|0|O0|O| -1 |+1|+1|+1| 0 |+1|+1|+1|+2|+1|-2|-1|+1|-2|-1|-2|-1|0]|-12] 12| 11| H |HXH
S-22X2 o|-1]+a| _|-12|/2|0o|o0o|-1|-1|+1|+1|+1]| 0 |-12]-2|-1]|-12|0]|-1|-1]|-1|+1|+1|-1|+1|0]|-1| 07 | 15 L | HXA
S-22X3 O | +1 |+1|+1|+1|+1| 1|2 |-1| -2 |+1|+1|+1]| 0|12 |-1]|-1|-12|-1|+1|+1|+1|-1|+1|+1|0 |0 |-1] 13| 11 | H |HXH
ArkaMeghali X1 | 41 | -1 |+1|+1|-1|+1|0|-2|-1| -1 |+1|+1|+1]| o0 |-2|-1|-2|-1]-1|-1|-1|-1|+1|+1]|-2|-12|0]|+1| 10| 15 | L |LXH
ArkaMeghaliX2 | -1 | -1 |+1|+1|+1|+1|-2|0|-1|-1|+1|+1|+1] o0 |1|1]|1|-2|0|1|-1|-1|-2|+1|-1]|-2]0|-1] 08| 16| L |LXA
Arka Meghali X 3 +1|0 |+#1|+1|1|0|1|-12|1|-1|-1|+1|+2|/O0|-1|-1|1|12|]0|-1|-1|-12|-12|-2|-1|-1|0]|-1] 05 | 18 L |LXH
Megha X 1 +1 | +1 |+1|-1|+1|1|0|O0O|]O|-1]O0|O0O|+1|O0 |-1|-1|-1|-2|0 |+1|+1|-1|-1|-1|+1|-1]0|-1]| 08 | 12 L | LXH
Megha X 2 o|-1|0f|+1|1|1|0|0|0]O0|O|+1|+2|O0|2|1|1|-2|2|-1|+1|21|-1]|-2|-1|+2]|0|-1] 05 | 24| L |LXA
Megha X 3 4| -1 |+1|1|1|1|1|1|1]1|0|o0|-2|0|-1|-1|-1|-1|0 |+1|+1|+1|+1|-2|-1]|-2|-1|-1] 05 | 19 | L |LXH
K-3X1 O | 1|11 |+1|+1|-1|0|-1]-1|+1|+1|+1|O0 |1 |-2|-1|-1|-2|-12|+1|-1|+1|-1|-2|+1]|o0]|+1| 09 | 15 | L | LXH
K-3X2 1| -1 |+1|+1|+1|+2|0|-1|-2|O0 |+ |+ |2|O |2 |-2|-2|-2|-1|-1|-1|-1|+1|+1|-2|+1|O0|-1] 09| 15| L |LXA
K-3X3 1| -1 |-a|+1|+1|+2l0|O0|-2|O0 |+1 |+ |2 |+1|-12|-2|-2|-2|0|-1|+1|-2|-12|-1|+1|+2|O0 |+1| 10 | 2183 | L |LXH
T-57 X1 1|1 |-1|+1|+1|+1|l0|j0|O0O|O|O|+1|2|O0|1|-1|-1|1|1|-1|+1|-1|-21|+1|-2|+1|0|-12]| 07 | 24| L |LXH
T-57 X 2 +1 | +1 |+1|+1|+1|+1|1|0|0| O |+ |+1|-2]0|1|-1]|1|-1|-a|+2|+1|21]|-2|-12|-1]-1]0]|-12| 10| 23| L |LXA
T-57 X3 1| 1 |-1|+1|{+1|+1|1]0|-1| 0 |+1|+1|-1|O0|-1|1|-1|-1|-1|+1|+1|1|-1|+1|-1|-1|0|-12] 08| 16 | L |LxXH
TB-1X1 A | 1 |+ |+ |+ |41 |22 |+ ||| afafaala|1|{+1]afl2a|-1|+1]-2l0|-12]| 10|27 | L |LXH
TB-1X?2 1| 1 |+1|+1|+1|+1|O0|-1|1]0|O|+1|+1|O0O|-1|-1|-1|-1|+1|+1|-1|-2|-1|+1|-1|+1|O0]|-1]| 10 | 13 L | LxA
TB-1X3 1|1 |-1|+1|+1|+1|0|O0|O0O| O |+1|+1|-1|O0|-1|1|-1|-1|-1|-1|+1|-1|-12|+1]|-1|+1|0|-12] 08 | 14 | L |LXH




Table 27 Contd....

Total Status
Crosses 1 2 |13/4|5|6|7(8|9[10({11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27 |28
+ve | -ve | CH PG

HUB-18X 1 -1 1 [+l |+1|+1|+1 |10 |1 O o|+1|+1|+1|-1|-1|-1|-1]0|-1|-1|-1(+41|+1|-1|-1|0]-1 09 14 L AXH
HUB-18X 2 -1 11 1 +1|-1(-1|10([-1]|] 0 o|+1|+1|+1|-1|-1|-1|-1}|-1-1|-1|-1f+1|+1|-1|-1|0]-1 07 17 L AXA
HUB-18X 3 0 -1 0 1 +1(-1(-1]-1]|0 o |+1|+1}{-1|+1}|-1|-1|-1|-1|-1|-1|+1|-1|-1|+1|-1|+1|O0|-1 08 15 L AXH
DMT-3 X 1 -1 -1 | +1 *1 +1|(+1( 0 |+1| O O |+1|+1}{-1|+1|-1|-1|-1|-1|-1|-1|+1|-1|+1|+1|-1|-1|-1]-1 12 13 L AXH
DMT-3 X 2 -1 -1 |+ 1 +1|-1(-1|-1]0 0 0O |+1] 1 0 1/-1(1|-1|-1(-1|+1|-1|+1|-1|-1|-1]0]-1 06 17 L AXA
DMT-3 X 3 0 +1 | +1 1 +1|/ 000 |-1] -1 0O |+1] 1 0 -1}(-1(-1|-1|0 (-1 |+1|-1|-1|+1|-1|+1| 0| -1 08 12 L AXH

1  Plant height at 60 DAT 15  Number of fruits per plant H High heterotic

2 Plant height at 90 DAT 16 Yield per plant L Low heterotic

3 Number of primary branches at 60 DAT 17 Yield per plot A Average heterotic

4 Number of secondary branches at 90 DAT 18 Yield per hectare 0 Non-significant gca effects

5  Number of primary branches at 60 DAT 19 Number of seeds per fruit +1 Heterosis in desirable direction

6 Number of secondary branches at 90 DAT 20 Seed weight per fruit -1 Heterosis in undesirable direction

7  Days to first flowering 21 1000 seed weight DAT Days after transplanting,

8  Days to 50 percent flowering 22  Seed yield per plant CH Heterosis of crosses

9 Days to first fruit set 23 Number of locules per fruit PG Partental gca status

10 Days to first fruit maturity 24 Rind thickness A Average heterotic

11 Equatorial diameter of fruit 25  Total soluble solids 1 Arka Abha

12  Polar diameter of fruit 26 pH 2 Arka Alok

13  Number of fruits per cluster 27 Lycopene 3 DMT-2

14  Average fruit weight 28 B-carotene DAT Days after transplanting




Similarly, for every character, a hybrid was scored ‘0’ for non-significant standard
heterosis and ‘+1’ for significant standard heterosis in desirable direction and ‘-1’ for
significant standard heterosis in undesirable direction. All the parents and crosses were
scored for each character and final score was computed by adding scores obtained in all the
28 characters. Finally, the parents or hybrids were classified as low, average and high based
on the mean value of the total scores obtained over all the 28 characters and details are
presented in table 26 for parents and in Table 27 for F1 hybrids.

Comprehensive assessment of parents by considering gca effects of 28 characters
studied has resulted into identification of lines, viz., T-26, T-36, Swarna Naveen, Vaibhav,
DMT-1, DMT-5, S-22 and HUB-18 as good combiners over all characters and lines, viz., Arka
Vikas, DMT-3, Arka Meghali, Megha, K-3, TB-1 and T-57 were identified as poor combiners
over all characters. Among the testers, Arka Abha and DMT-2 was identified as good
combiners overall characters and Arka Alok were identified as average combiners over all
characters.

By comprehensive assessment of crosses by considering standard heterosis values
of 28 characters revealed that, out of 45 crosses, 28 crosses were highly heterotic, 10
crosses were low heterotic andseven crosses was average heterotic. Among 28 highly
heterotic crosses, 18 crosses involved high x low or low x high parental combinations for
overall gca status, 14 crosses involved high x high parental combinations for overall gca
status, 19 crosses involved high x average or average x high parental combinations for
overall gca status. Out of 28 highly heterotic hybrids, four involved at least one parent as poor
or average combiners. These results indicated that high frequency of highly heterotic hybrids
could be obtained from parental combinations with high x low or low x high general combining
ability which clearly indicates that, the parental contribution to the heterosis is mainly through
non-additive gene effects. Thus, they may be improved through recurrent selection schemes.

Ratio of general combining ability variance (GCA) to specific combining ability
variance (SCA) is an indication of predominance of additive or non-additive genetic variance.
In the present study GCA to SCA ratio (Table 18) was very low for the traits pH (Kulkarni,
2003), number of fruits per cluster (Patil, 1997) and equatorial diameter of the fruit (Kaur et
al., 2002) indicating preponderance of non-additive gene action and hence these traits can be
improved through recurrent selection for specific combining ability or heterosis breeding. Non-
additive component of genetic variance was higher than additive component for plant height
(Sharma, 1996; Izge and Garba, 2012 and Akram et al., 2013), number of branches per plant
(Dharmatti et al., 1999 and Izge and Garba, 2012), days to first flowering (Lakshmi, 1997;
Kumar et al., 2013 and Akramet al., 2013), days to 50 per cent flowering (Patil, 1984 and lzge
and Garba, 2012), days to first fruit set (Dhaliwal et al., 2000), days to first fruit maturity
(Saleem et al., 2013), number of fruits per plant (Viredewala et al., 1981; Mittal et al., 1974
and Saleemet al., 2013), yield per plant (Sathyanarayana and Anand, 1992; Roopa et al.,
2001; Gaikwad et al., 2002; I1zge and Garba, 2012), rind thickness (Tendulkar,1994; Sharma
et al., 1999 and Mahendrakar, 2004), TSS (Sidhu et al., 1981 and Prashanth, 2004), lycopene
(Sathyanarayana and Anand, 1992) and beta-carotene (Amaral et al., 1997), average fruit
weight (Tendulkar, 1994; Kumar et al., 1997 and Kumar et al., 2013), number of locules per
fruit (Patil, 1997; Gaikwad et al., 2002; Joshi and Thakur, 2003 and Yashavantakumar,
2008).Hence, these characters can be improved through recurrent selection schemes. There
is great scope for heterosis breeding to exploit the non-additive genetic variance observed for
yield components.



Future line of work

S-22 x Arka Abha, DMT-5 x Arka Alok, DMT-5 x Arka Abhaand T-26 x DMT-2 were
the best hybrid selected for yield per plant and can be commercially exploited after assessing
their stability. The parents T-26,T-36, S-22 and DMT-5 are good general combiners for yield
per plant and can be used in identifying superior new heterotic combinations. The parent T-
26, T-36, Swarna Naveen, Vaibhav, DMT-1, DMT-5, S-22 and HUB-18 as good combiners
over all characters can be further subjected to recurrent selection for improving combining
ability for exploitations of heterosis with still higher magnitude for economically important
traits, where non-additive components is predominant. For development of highly heterotic
crosses from the existing genetic stock, generally parental combinations of low x high or high
x low combining ability can be rewarding. The characters number of fruits per cluster,
equatorial diameter of the fruit, plant height, number of branches per plant, days to first
flowering, days to 50 per cent flowering, days to first fruit maturity, average fruit weight,
number of locules per fruit, days to first fruit set, number of fruits per plant, yield per plant, rind
thickness, TSS and lycopene are predominantly controlled bynon-additive gene action and
hence heterosis breeding and recurrent selection can be employed for improvement.



6. SUMMARY AND CONCLUSIONS

The present investigation on “heterosis and combining ability studies in tomato” was
undertaken at Vegetable Science fields of Kittur Rani Channamma College of Horticulture,
Arabhavi, Belgaum (Karnataka). Forty five crosses were developed by crossing 15 lines with
each of three testers. All the crosses were evaluated along with the parents in randomised
block design with two replications with the objective of assessing the magnitude and direction
of heterosis and identifying good combiners for growth, earliness, yield and quality
parameters. Various growth, earliness, yield and quality parameters recorded were subjected
to line x tester analysis. The variance due to the genotype was significant for all the growth,
earliness, yield and quality parameters (Table 4).

The magnitude of heterosis over the commercial check (JK Desi F1) was very high in
desirable direction and it ranged from -30.84 to 17.76 per cent for TSS, -69.57 to 100.00 per
cent for rind thickness, -31.58 to 46.05 per cent for number of locules per fruit, -13.09 to 11.80
per cent for pH, -52.69 to 65.28 per cent for lycopene, -51.95 to 20.80 per cent for beta-
carotene, -35.35 to 30.54 per cent for plant height at 60 DAT, -28.09 to 16.17 per cent for
plant height at 90 DAT, -29.18 to 55.81 per cent for number of primary branches at 60 DAT, -.
26.45 to 50.97 per cent for number of primary branches at 90 DAT, -23.64 to 76.36 per cent
for number of secondary branches at 60 DAT, -32.35 to 55.88 per cent for number of
secondary branches at 90 DAT, -15.63 to 10.94 per cent for days to first flowering, -9.72 to
6.94 per cent for days to 50 per cent flowering, -12.20 to 7.32 per cent for days to first fruit
set, -8.59 to 7.32 per cent for days to first fruit maturity, -5.76 to 60.51 per cent for equatorial
diameter of fruit, -12.03 to 49.87 per cent for polar diameter of fruit, -30.95 to 28.57 per cent
for number of fruits per cluster, 30.95 to 101.89 per cent for average fruit weight, -67.65 to
29.81 per cent for number of fruits per plant, - 72.00 to 8.57 per cent for yield per plant, -72.00
to 8.57 per cent for yield per plot, -72.00 to 8.56 per cent for yield per hectare, -80.47 to 79.27
per cent for number of seeds per fruit, -32.40 to 188.31 per cent for 1000 seed weight, -47.83
to 65.22 per cent for seed weight per fruit and -78.59 to 46.70 per cent for seed yield per
plant.

Out of 45 crosses, 13 crosses over better parent, four crosses over best parent and
four crosses over commercial check exhibited positively and significant standard heterosis for
yield per plant. The maximum standard heterosis for yield per plant was observed in the cross
was S-22 x Arka Abha (8.57%) followed by DMT-5 x Arka Alok (5.71%), DMT-5 x Arka Abha
(2.86%) and T-26 x DMT-2 (0.57%).

The hybrid S-22 x Arka Abha was the best hybrid selected for yield per plant and its
estimated yield was 84.44 tonnes per hectare. This hybrid also exhibited significant and high
standard heterosis in desirable direction for number of primary branches at 60 and 90 DAT,
polar and equatorial diameter of fruit, number of fruits per cluster, number of fruits per plant,
average fruit, rind thickness and seed yield per plant.The cross DMT-5 x Arka Alok was
second best hybrid for yield per hectare (82.22t/ha) and yield per plant (3.70kg/plant). This
hybrid also exhibited significant and high standard heterosis in desirable direction for number
of primary branches at 60 and 90 DAT, number of secondary branches at 60 and 90 DAT,
polar diameter of the fruit, number of fruits per plant, rind thickness, number of seeds per fruit
and seed yield per plant.

The cross DMT-5 x Arka Abha was the third best hybrid and estimated yield was
80.22 tonnes per hectare and yield per plant was 3.60 kg per plant. This hybrid also exhibited
significant and high standard heterosis in desirable direction for number of primary branches
at 60 and 90 DAT, number of secondary branches at 60 and 90 DAT, days to first flowering,
days to 50 per cent flowering, equatorial and polar diameter of fruit, number of fruits per plant
and rind thickness.

The hybrid T-26 x DMT-2 was fourth best hybrid and its estimated yield was 78.22
tonnes per hectare and yield per plant was 3.52 kg. This hybrid also exhibited significant and
high standard heterosis in desirable direction for number of primary branches at 90 DAT, days



to first flowering, days to 50 per cent flowering,days to first fruit set, number of fruits per
cluster,number of fruits per plant, rind thickness and 1000 seed weight.

The line T-26, T-36, DMT-5 and S-22 were identified as the good general combiners
for yield per plant. Similarly,T-26, T-36, Arka Vikasand Arka Meghali for plant height at 60
DAT, T-36, DMT-3, Arka Vikas and T-26 for plant height at 90 DAT, T-36, DMT-3, Vaibhav
and DMT-1 for number of primary branches at 90 DAT, HUB-18, DMT-3, DMT-1 and S-22 for
number of secondary branches at 90 DAT, K-3,Swarna Naveen and T-26 for days to first
flowering, HUB-18,S-22 and Vaibhav for days to first fruit maturity, K-3 for equatorial diameter
of the fruit, Vaibhav, S-22 and DMT-5 for polar diameter of the fruit,T-26, DMT-5 and DMT-3
for number of fruits per cluster, DMT-5, DMT-1, Vaibhav and Swarna Naveen for average fruit
weight, T-26, S-22, DMT-5 and Swarna Naveen for yield per plant and K-3,Megha, DMT-5
and DMT-1 for 1000 seed weight.

The crosses S-22 x Arka Abha, DMT-5 x Arka Alok, DMT-5 x Arka Abha and T-26 x
DMT-2 are identified as the good specific combiner for yield per plant. The cross Arka
Meghali x DMT-2, T-36 x DMT-2, DMT-5 x DMT-2, Swarna Naveen x Arka Abha and S- 22 x
Arka Abha for plant height at 60 DAT, S-22 x DMT-2, S-22 x Arka Abha, TB-1 Arka Abha and
DMT-3 x DMT-2 for plant height at 90 DAT, T-26 x DMT-2, DMT-1 x Arka Abha, K-3 x Arka
Alok and T-26 x Arka Abha for number of primary branches at 90 DAT, T-57 x Arka Abha,
Arka Vikasx Arka Alok, DMT-5 x Arka Abha and DMT-5 x Arka Alok for number of secondary
branches at 90 DAT, DMT-2 x Arka Alok, Swarna Naveen xArka Abha, K-3 x Arka Abha, T-26
x Arka Alok for days to first flowering, S-22 x DMT-2, Vaibhav x Arka Abha, Swarna Naveen x
Arka Abha and Arka Vikas x Arka Alokfor days to first fruit maturity, Arka Meghali x Arka
Abha, Vaibhav x Arka Abha, HUB-18x DMT-2 and T-26 x Arka Alok for equatorial diameter of
the fruit, T-57 x Arka Alok, Arka Meghali x Arka Abha, Arka Meghali x Arka Alok and Swarna
Naveen x DMT-2 for polar diameter of the fruit, HUB-18 x Arka Alok,TB-1x Arka Alok,Megha x
Arka Alok and T-36 x Arka Alok for number of fruits per cluster, T-57 x DMT-2, T-57 x DMT-2,
S-22 xArka Alok and DMT-5 x Arka Alok for average fruit weight,S-22 x Arka Abha,DMT-5 x
ArkaAbha,DMT-5 x Arka Alok andT-26 xDMT-2 for number of fruits per plant, S-22 x Arka
Abha, DMT-5 x Arka Alok, DMT-5 x Arka Abha and T-26 x DMT-2 for yield per plant, K-3 x
Arka Abha, T-54 x DMT-2, Megha x Arka Abha and T-26 x Arka Alok for 1000 seed weight.

By comprehensive assessment of parents by considering gca effects of 28 characters
has resulted into identification of lines, viz., T-26, T-36, Swarna Naveen, Vaibhav, DMT-1,
DMT-5, S-22 and HUB-18and the testers Arka Abha and DMT-2 as good combiners over all
characters. Comprehensiv e assessment of crosses by considering heterosis values of 28
characters revealed that, out of 45 crosses 28 crosses were highly heterotic, 10 crosses were
low heterotic andseven crosses was average heterotic. Among 28 highly heterotic crosses, 18
crosses involved high x low or low x high parental combinations for overall gca status, 14
crosses involved high x high parental combinations.

Studies on combining ability variance revealed that, non-additive gene action was
predominant for number of fruits per cluster, equatorial diameter of the fruit, plant height,
number of branches per plant, days to first fruit maturity, average fruit weight, number of
locules per fruit, days to first flowering, days to 50 per cent flowering, days to first fruit set,
number of fruits per plant, yield per plant, rind thickness, TSS and lycopene and it is
suggested to improve these traits for combining ability through recurrent selection schemes.
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Appendix I: Meteorological data recorded during the period of experimentation
(2013) from Agricultural Research Station, Arabhavi

Temperature (°C)

Relative Humidity

(%)

Month Eva(pn?rrna)tion R(zneri]nr:](':)lII
Minimum Maximum | Morning | Evening
January 2013 12.85 31.25 88 32 3.2 0.00
February 2013 13.97 32.45 92.07 32.93 3.15 3.60
March 2013 15.63 35.49 81 23 4.76 0.00
April 2013 19.14 34.53 72.67 30.83 6.55 6.10
May 2013 22.41 37.63 85 47 7.18 87.80
June 2013 21.74 30.95 87.73 66.33 4.1 11.70
July 2013 21.22 28.02 93 80 1.87 53.50
August 2013 20.35 28.69 91 71 2.63 31.30
September 2013 20.39 29.48 91.03 66.20 2.97 77.20
October 2013 19.77 30.13 92 60 3.14 83.80
November 2013 13.76 29.40 93.33 47.23 3.38 0.00
December 2013 11.13 28.28 91 42 2.95 0.00




Appendix Il: Sensory evaluation or market appeal of parents and crosses in tomato

SI. No. Genotypes Average score
Lines
1 T-26 3.81
2 T-36 3.12
3 Arka Vikas 3.55
4 Swarna Naveen 2.12
5 Vaibhav 3.87
6 DMT-1 3.68
7 DMT-3 2.93
8 DMT-5 2.87
9 S-22 3.62
10 Arka Meghali 3.63
11 Megha 3.27
12 K-3 3.17
13 T-57 3.25
14 TB-1 3.31
15 HUB-18 3.50
Testers
16 Arka Abha 2.37
17 Arka Alok 3.15
18 DMT-2 3.40
Commercial check
19 | JK-Desi (Fy) 3.66
Crosses
20 T-26 x Arka Abha 3.75
21 T-26 x ArkaAloka 3.50
22 T-26 x DMT-2 3.75
23 T-36 x Arka Abha 3.87
24 T-36 x ArkaAloka 3.52
25 T-36 x DMT-2 3.45
26 Arka Vikas x Arka Abha 2.43
27 Arka Vikas x Arka Alok 3.00
28 Arka Vikas x DMT-2 3.40
29 Swarna Naveen x Arka Abha 431
30 Swarna Naveen x Arka Alok 3.22
31 Swarna Naveen x DMT-2 3.67
32 Vaibhav x Arka Abha 3.77
33 Vaibhav x Arka Alok 3.95

Contd....




Sl. No.

Genotypes

Average score

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Vaibhav x DMT-2
DMT-1 x Arka Abha
DMT-1 x Arka Alok
DMT-1 x DMT-2
DMT-3 x Arka Abha
DMT-3 x Arka Alok
DMT-3 x DMT-2
DMT-5 x Arka Abha
DMT-5 x Arka Alok
DMT-5 x DMT-2
S-22 x Arka Abha
S-22 x Arka Alok
S-22 x DMT-2

Arka Meghali x Arka Abha
Arka Meghali x Arka Alok
Arka Meghali x DMT-2
Megha x Arka Abha
Megha x Arka Alok
Megha x DMT-2

K-3 x Arka Abha

K-3 x Arka Alok

K-3 x DMT-2

T-57 x Arka Abha
T-57 x Arka Alok
T-57 x DMT-2

TB-1 x Arka Abha
TB-1 x Arka Alok
TB-1 x DMT-2
HUB-18 x Arka Abha
HUB-18 x Arka Alok
HUB-18 x DMT-2

3.62
3.42
3.67
2.62
3.93
3.42
3.81
3.87
3.12
3.60
4.00
4.02
3.77
3.81
4.31
4.00
3.40
3.75
3.70
3.27
3.52
3.62
3.31
3.32
3.46
3.35
3.07
3.62
3.56
3.38
3.75




Plate 5: Sensory evaluation or market apple of parents and crosses in tomato



Appendix lll: Reaction of parents and crosses to tomato leaf curl virus (ToLCV) in

tomato

Sl.
No.

Reaction

Number of
genotypes

Genotypes

Resistant (5-9%)

00.00

00.00

Moderately resistant

(10-19%)

Parents: DMT-5 and DMT-2

Crosses: DMT-5 x Arka Alok and T-26 x
DMT-2

Moderately
Susceptible

(20-39%)

11

Parents: S-22, T-26 and Arka Abha

Crosses: DMT-3 x Arka Abha, DMT-3 x
Arka Alok, DMT-5 x Arka Abha, TB-1 x Arka
Alok Vaibhav x Arka Abha,DMT-1 x DMT-2,
DMT-5 x DMT-2, Arka Meghali x DMT-2 and
JK-Desi (F1).

Susceptible

(40-69%)

44

Parents: SwarnaNaveen, S-22, Arka Megali,
Megha, K-3, T-57, HUB-18, Arka Alok, DMT-
1,Arka Vikas, Vaibhavand DMT-3.

Crosses:T-26 x Arka Abha, Vaibhav x DMT-
2,T-26 XArkaAloka, T-26 x DMT-2, Vaibhav
x Arka Alok, DMT-1 x Arka Abha, T-36 x
Arka Alok, T-36 x DMT-2, Arka Vikas x Arka
Abha, Arka Vikas x Arka Alok, Arka Vikas x
DMT-2, S-22 x DMT-2, Swarna Naveen X
Arka Abha, Swarna Naveen x DMT-2,
Megha x Arka Abha, S-22 x Arka Alok,Arka
Meghali x Arka Abha, Arka Meghali x Arka
Alok, Megha x Arka Abha, Megha x DMT-2,
K-3 x Arka Abha, K-3 x Arka Alok, DMT-3 x
DMT-2, K-3 x DMT-2, T-57 x Arka Abha, TB-
1 x Arka Alok, TB-1 x DMT-2, HUB-18 x Arka
Abha, HUB-18 x Arka Alok, S-22 x Arka
Abha and HUB-18 x DMT-2.

Highly susceptible

(70-100%)

Parents: T-36, DMT-1 and TB-1.

Crosses: DMT-1 x Arka Alok, T-36 x Arka
Abha, Swarna Naveen x Arka Alok.




Appendix IV: Reaction of parents and crosses to fruit borer (Helicoverpa armigera)
incidence in tomato

Sl.
No.

Reaction

No. of
genotypes

Genotypes

Highly
resistant

(0-5%)

26

Parents: Swarna Naveen,S-22, Arka
Meghali,HUB-18, Arka Alok and Arka Abha.

Crosses: T-26 x Arka Alok, T-36 x Arka Abha,T-
36 x ArkaAloka, T-36 x DMT-2,Arka Vikas x Arka
Abha, Vaibhav x Arka Abha,Vaibhav x Arka
Alok,Swarna Naveen x Arka Abha,DMT-5 x DMT-
2,Swarna Naveen x DMT-2,DMT-5 x Arka
Alok,DMT-1 x Arka Alok, S-22 x Arka Abha,S-22
x DMT-2, Arka Meghali x Arka Abha,Arka Meghali
x Arka Alok, Megha x Arka Abha,K-3 x DMT-2, T-
57 x DMT-2, HUB-18 x Arka Abha andHUB-18 x
Arka Alok.

Resistant

(5-10%)

10

Parents:T-26 and Vaibhav.

Crosses:T-26 x DMT-2, Vaibhav x DMT-2, DMT-
5 x Arka Abha, S-22 x Arka Alok, Arka Meghali x
DMT-2, TB-1 x Arka Alok, TB-1 x DMT-2 and JK-
Desi (F1).

Moderately
susceptible
(10-20%)

19

Parents: T-36, Arka Vikas, DMT-3, DMT-5 and
Megha

Crosses:T-26 x Arka Abha, Arka Vikas x Arka
Alok, Swarna Naveen x Arka Alok, DMT-1 x Arka
Abha, DMT-1 x Arka Alok, DMT-1 x DMT-2, DMT-
3 x Arka Alok, DMT-3 x DMT-2, Megha x Arka
Alok, Megha x DMT-2, T-57 x Arka Abha, T-57 x
Arka Alok and TB-1 x Arka Abha.

Susceptible (>
20%)

09

Parents: DMT-1,K-3, T-57, TB-1 andDMT-2.

Crosses: Arka Vikas x DMT-2, K-3 x Arka Abha,
K-3 x Arka Alok andHUB-18 x DMT-2.




HETEROSIS AND COMBINING ABILITY STUDIES IN
TOMATO (Solanum lycopersicum L.)
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ABSTRACT

The investigation on “Heterosis and combining ability studies in tomato (Solanum
lycopersicum L.)” was undertaken at vegetable science unit of Kittur Rani Channamma
College of Horticulture, Arabhavi (Karnataka). Forty five crosses were developed by crossing
three males (testers) with each of 15 females (lines). Crosses were evaluated along with the
parents and commercial check in randomized block design with two replications and data was
subjected to line x tester analysis. The magnitude of heterosis over the commercial check
(JK-Desi) was high in the desirable direction for lycopene (65.28 %), rind thickness (100.00
%), average fruit weight (101.89 %), number of primary branches at 90 DAT (76.36 %), polar
diameter of fruit (49.87 %), yield per plant (8.57 %), number of primary branches at 60 DAT
(55.61 %), number of locules per fruit (11.80 %), equatorial diameter of fruit (49.87 %),
number of secondary branches at 90 DAT (77.36 %), plant height at 60 DAT (16.17 %),
number of fruits per plant (29.81 %), beta-carotene (30.54%) and TSS (100.00 %). The hybrid
which expressed maximum heterosis for total yield per plant over the commercial check (JK-
Desi) S-22 x Arka Abha (8.57 %) followed by DMT-5 x Arka Alok (5.71 %), DMT-5 x Arka
Abha (2.86 %) and T-26 x DMT-2 (0.57 %).

The crosses S-22 x Arka Abha, DMT-5 x Arka Alok, DMT-5 x Arka Abha and T-26 x
DMT-2 are identified as the good specific combiners and the lines T-26, T-36, DMT-5 and S-
22 were identified as the good general combiners for yield per plant. The lines T-26, T-36,
Swarna Naveen, Vaibhav, DMT-1, DMT-5, S-22 and HUB-18 and testers Arka Abha and
DMT-2 were identified as good combiners over all characters based on comprehensive study
considering gca effects of 28 characters. Non-additive gene action was predominant for
number of fruits per cluster, equatorial diameter of the fruit, plant height, number of branches
per plant, days to first fruit maturity, average fruit weight, number of locules per fruit, days to
first flowering, days to 50 per cent flowering, days to first fruit set, number of fruits per plant,
yield per plant, rind thickness, TSS and lycopene and it is suggested to improve these traits
for combining ability through recurrent selection schemes.



