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Chapter-1
INTRODUCTION

Tomato (Lycopersicon esculentum Mill.) is one of the most popular and
widely grown vegetable crops in the world. It belongs to family Solanaceae. It is
native to Central and South America (Vavilov, 1951). Its consumption has reached a
new peak with its acceptability for fast food, nutritive value and varied processed
vegetables. As a fresh commodity and as a processed product, tomato represent a
major vegetable source of essential nutrients. Fresh fruit of tomato are in greater
demand round the year and throughout the country. In India, it is a prime vegetable
and occupies an area of 4.66 lakh hectares with an annual production of 2.04 million

tonnes (Anonymous, 2000).

Tomato produced in Himachal Pradesh during June to November becomes off
scason vegetable in the markets of North Indian plains fetching very remunerative
price to the farmers. In Himachal Pradesh, tomato occupies an area of about 4500

hectaretwith total annual production of 1,30,900 tonnes (Anonymous, 2000).

The scenario of tomato production in the country has tremendously changed
over the past few decades with the increasing popularity of hybrid varieties in
commercial cultivation. Keeping in view, the pace with which the hybrids (F)) of
tomato are gaining popularity, it is imperative to obtain such hybrids which have
excellent quality and yield stability. The quality refers to many aspects such as colour,

size. nutrient content, firmness etc.

The selection of parents in any hybridization programme is of paramount
importance. It largely depends upon the character(s), the breeder is looking for in the
resultant hybrid. In the pursuit of rendering paramount genetic improvement in crop
plants, the plant breeder must possess an adequate knowledge of gene action
including combining ability and allied genetic parameters such as heritability
associations between yield and quality traits and degree of dominance, because of the

fact that per-se performance of parent is not always a true indicator of its potential in



hybrid combinations. Progeny testing under the field conditions based on phenotypic
performance is a more pragmatic approach than laboratory testing to ascertain
hreeding value of an individual. In the initial stages for the screening of parents, the
line x tester approach given by Kempthorne (1957) is helpful in selecting the lines on
the basis of their general combining ability. This mating design (line x tester) is useful
to select suitable parents from a large number of germplasm. The lines, thus, selected
could be used in hybridization programme for developing superior F, hybrids.

Realizing the economic potential of the crop, there is urgent need to isolate
such breeding lines having desirable horticultural traits and better quality coupled
with high yield potential. Therefore, the present investigations were undertaken with

the following objectives:

i) To estimate the magnitude of heterosis for yield and horticultural traits.

i) To evaluate tomato lines for general combining ability (gca) and specific

combining ability (sca).
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Chapter-2
REVIEW OF LITERATURE

Selection of parents and knowledge of gene action of traits to be improved or
incorporated are essential for the development of an efficient crop improvement
programme. Genetic information, especially about the nature of combining, the type
of gene action governing the inheritance of economic characters and the heterosis, is
a prerequisite in fixing the suitable parents and designing the appropriate breeding
programme. Different methods have been developed to estimate the gencral and
specific combining abilities. The line x tester analysis is one of the important method
to study the combining ability and gene action. “Line x tester”™ mating design as
proposed by Kempthorne (1957) is useful to select the suitable parents from a large

number of germplasm.

Literature on various aspects of the present investigations has been reviewed

under the following heads:

2.1 Heterosis

2.2  Combining ability

2.1 HETEROSIS

Heterosis is defined as superiority of the hybrids over their parents in
vegetative, adaptiveness and productivity (Shull, 1908, 1914; East, 1936; Gustafsson,
1946 and Hayes, 1952).

The phenomenon of hybrid vigour in tomato was first discovered by Hedrick
and Booth (1907) and later on Wellington (1912), Stuckey (1916) and Frimmel
(1925). They reported that tomato hybrids were superior to their respective better

parent for yield and its components.

Since the discovery of the phenomenon of heterosis by Shull (1914)

tremendous improvement has been made in various aspects of exploitation of



heterosis in vegeiable crops. Extensive work on different aspects of heterosis in
‘omato has been carried out over the past several years. Short review of informations
pertaining to different characters has been broughtout hereunder:

2.1.1 Days to first flowering

Significant negative heterosis for days to first flowering was reported by
Powers (1945) and Reddy and Mathai (1979). Similarly heterosis for early yield was
observed by Anbu er al (1980), Ahmed et al. (1988), Boe (1988), Nassar, (1988),
Kravchenko (1990), Dod er al. (1992), Singh and Singh (1993), Pujari and Kale
(1994) and Ghosh er al. (1997). Positive heterosis for earliness was reported by Singh
and Nandpuri (1970) and Tesi ef al. (1970), whereas, Popova and Mikhaliov (1973),
Avdeev (1974). Kurganskaya (1982) and Singh er al. (1983) reported the intermediate

carliness between those of the parents.

2.1.2  Number of fruits per cluster

Sharma (1988) and Dev ef al. (1994) observed heterosis over mid and better
parent for number of fruits per cluster. Similarly Patgaonkar er al. (1993), Pujari and
Kale (1994) and Hegazi er al. (1995) reported heterosis for number of fruits per

cluster.

2.1.3 Number of fruits per plant

Heterosis for number of fruits per plant in tomato have been reported by
Chaudhary and Khanna 1972; Reddy and Mathai, 1979; Dixit et al., 1980; Sidhu e/
al , 1981; Govindarg:: ;; al, 1983, Singh et al., 1983; Jamwal ef al., 1984; Ahmed et
al , 1988; Arav.xjoamr~ , 1991; Dod et al., 1992; Singh and Singh, 1993; Dev et al.,
1994. Hegazi et al., 1995. Whereas, Crill er al. (1987) and Valicek ;md Obeidat
(1987) reported number of fruits per plant were intermediate between their parents.

2.1.4  Yield per plant

Increased yield by hybrids in tomato have been reported by Weilington. 1912;
William, 1959; Singh and Nandpuri, 1970; Palaniappan ef al., 1981; Bhuiyan er al.,



1986: Mandal er al., 1989; Dod et al., 1992; Patgaonkar ef al.. 1993; Dev e ul , 1994
Pujari and Kale, 1994; Hegazi et al., 1995.

Heterosis over superior parent for fruit yield was reported by Frimmel (1925),
Anbu et al. (1980), Sidhu er al; (1981). Gotoviseva and Garrish (1987), Ahmed er al
(1988), Mandal et al. (1992), Bora et al, (1993), Singh and Singh (1993), Singh ef al.
(1995) and Ghosh er al. (1997).

2.1.5 Fruit weight

The heterosis over better parent for fruit weight was reported by Singh and
Nandpuri (1970), Dixig;rci (1980), Sidhu er al, (1981), Singh er al. (1983), Ahmed
el al. (1988), Araujo le's (1991), Reddy and Reddy (1994), Pujari and Kale (1994),
Dev er al. (1994), Kumar er al. (1995) and Singh er al. (1995). However, hybrid
exhibiting average fruit weight less than mid parental values, indicating negative
heterosis was observed by Currence er al. (1944), Power (1955), Williams (1959),
Shevelev (1976), Alvarez (1985) and Bora er al. (1993), whereas, Valicek and
Obeidat (1987). Nassar (1988) and Ghosh er al. (1997) reported intermediate fruit
weight by hybrids.

2.1.6 Fruit size

Powers (1945) reported that hybrids exhibit intermediate fruit size between
those of the parents. Quinones (1957) found that in some crosses, fruit size was 2.1
per cent less than the mid value of the parents but in some others it was significantly
superior to the better parent. Power (1941) reported that small fruit size was found to
be partially dominant to large fruit size and the hybrids were smaller than that of the
parents, thus showing negative heterosis. Similarly, Mac Arihar (1941) found that
fruit size in the hybrids was intermediate with a tendency towards the smaller {ruit
size parent and is controlled by polygenes. Butler (1973) reported that fruit size was
inherited in a logrithemic manner with partial dominance of small size. Stoner and
Thompson (1966) observed that all crosses of small x small fruited strains and some
small x large fruited strains showed heterosis in the F,'s with the mean exceeding the

better parent. Heterosis for fruit size was also observed by Chaudhary and Khanna



(1972), Banerjee e/ al (1973) and Govindarasu ef al. (1983). Boe (1988) reported
increase of 110-318 per cent of fruit size. Singh e/ al. (1995) and Ghosh er al (1997)

also reported heterosis over better parent for fruit length.

2.1.7 Whole fruit firmness

Wang ef al. (1995) observed that the whole fruit firmness of hybrids tends to
he intermediate between parents and heterosis was observed only in few
combinations. Similar observations have been recorded by Sharma (1996), Joshi

(1998) and Dobhal (1999).

2.1.8 Pericarp thickness

Pericarp thickness is an important component of whole fruit firmness in
tomato. Sidhu er al. (1981), Patil and Patil (1988), Bhutani and Kalloo (1991) and

Ghosh er al (1997) reported a positive heterosis for pericarp thickness.

Heterobeltiosis for this trait was observed by Yadav er al. (1991) and Dundi and

Mandalageri (1991).

2.1.9 Number of locules per fruit

Roy and Chaudhary (1972) reported lower number of locules in oval and pear
shaped varieties like Roma and Italian Red Pear. Sethi and Anand (1986) have

recorded the locule number between 4 or 5 among F, hybrids.

Dod and Kale (1992) and Ghosh er al. (1997) reported heterosis for number

of locules per fruit.

2.1.10 Stem end scar size

Joshi (1998) observed positive heterosis for the trait.

2.1.11 Total soluble solids

Total soluble solids have been recognized as the most desirable attribute for
processing (Shipton, 1960). Heterosis for total soluble solids was reported by



Allard (1960) stressed the need to study the combining ability in case of self
pollinated crops by stating that phenotypically equally promising parents do not
always produce superior progenies in segregating generations, while certain
combinations mix well and give superior segregants. The information on the nature
and magnitude of gene action is of vital importance in breeding a better type. The

present review of work done on combining ability and gene action of different

characters is given hereunder:

2.2.1 Days to first flowering

Brandolini ef al. (1974), Singh and Singh (1980), Sonone e/ al. (1986) and
Natarajan (1992) reported that the variance component due to gca was higher than
sca. indicating the preponderance of additive gene action for the expression of this
trait. Whereas. Govindarasu ef al. (1983), Sharma (1988), Dev (1991), and Cheema
et al. (1996) reported that the variance component due to sca was higher than that of

vca depicting the importance of non-additive gene action for earliness.

2.2.2  Number of fruits per cluster

Peter and Rai (1980) and Vozdova ef al. (1990) reported that the magnitude of
variance due to sca was higher than gca for number of fruits per cluster, indicating
major role of non-additive gene action. Whereas, Singh and Singh (1980) and
Natarajan (1992) observed higher magnitude of variance due to gca, indicating role of

additive gene action for number of fruits per cluster.

2.2.3 Number of fruits per plant

The variance component due to geca was higher than sca depicting
preponderance of additive gene action for this trait (Dixit e al., 1980: Singh and
Singh, 1980; Swamy and Mathai, 1982; Sonone et al., 1986 and Dev, 1991).
Whereas, Rattan and Saini (1976), Anbu er al. (1980), Peter and Rai (1980),
Govindarasu er al. (1983), Patil and Bojappa (1986 b) and Sharma (1988) reported

that sca variance was higher than gca, indicating the role of non-additive gene action
for number of fruits per plant.




2.2.4 Yield per plant

Higher magnitude of the variance due to gea variance than sca depicting
preponderance of additive gene action for this trait was reported by Kalloo er al
(1974), Trinklein (1975), Dixit et al. (1980), Singh and Singh (1980), Swamy and
Mathai, (1982), Dholaria and Dadri (1983), Das er al. (1988), Omara e al. (1988),
Younis ef al. (1988), Lonkar and Borikar (1988), Khattra er al. (1990), Hassan et al.
(1995), whereas, Nandpuri er al. (1974), Rattan and Saini (1976), Peter and Rai
(1980), Singh and Singh (1980), Govindarasu er al. (1983), Sonone et al. (1986),
Chandrasekhar and Rao (1989), Dod et al. (1990, 1995) reported that sca variance
was higher than gca variance, indicating the importance of non-additive gene action

for this character.

2.2.5 Fruit weight

Higher gca variance than sca depicting the prepondenance of of additive gene
action for fruit weight was reported by Kalloo er al. (1974), Mittal er al. (1974), Singh
and Singh (1980), Swamy and Mathai (1982), Sonone er al. (1986), Omara er al.
(1988) and Farkas (1993).

Patil and Bojappa (1986a) and Chandrasekhar and Rao (1989) reported that
variance component due to sca was higher than gca indicating non-additive gene
action for fruit weight. Most of the workers hold the opinion that fruit weight in
tomato is under additive gene control, with small fruitedness being partially dominant,
except a report by Trinklein (1975).

Tomato fruit weight has been reported to be under control of few (Power.
1955) to as many as 20 genetic factors (Brandolini er a/, 1974 and Khalil er a/., 1986)
indicated that average fruit weight was controlled by additive genes with partial

dominance for low fruit weight.

2.2.6 Whole fruit firmness

Whole fruit firmness is characterized by high level of alcohol insoluble
compounds, outer pericarp thickness and smaller locular area (Kalloo, 1993). El-
Sayed ef al. (1968) reported that firmness is controlled by single gene with dominance



effect for soft fruiss. Drokin (1977) found the intermediate inheritance for this trait.
Al-Fallauji er al. (1982) observed the additive gene action. Farkas (1989) found that

firmness is controlled by monogenically as well as polygenically. Dominant effects

for this character was reported by Bhutani and Kalloo ( 1991). Similar results were

reported by Yadav et al. ( 1961). Khalil er al. (1988) observed incomplete and partial
whereas. Farkas (1993) and Wang-Fu er al. (1995) reported the
significance of gca, indicating the importance of additive gene action for whole fruit
ess. However, Chandrasekhar and Rao (1989) reported the significance of sca

dominance,

firmn
effects for whole fruit firmness.

2.2.7 Fruit size

The variance components due to sca has been reported to be higher than that
of gea, indicating non-additive gene action for fruit size (Anbu er al., 1980,
Govindarasu er al.. 1983; Patil and Bojappa, 1986b and Sharma, 1988). Singh and

Singh (1980) observed that variance component due to gca was higher than sca,
indicating preponderance of additive gene action for this character, whereas, Moya er

al. (1986) reported that additive and non-additive gene action were equally important

for this trait.

2.2.8 Pericarp thickness

Patil and Patil (1988), Dod er al. (1995), Fageria ef al. (1997) and Rai er al.
(1997) reported that gca variance was more important than that of sca variance for
pericarp thickness. whereas, Patil and Bojappa (1986b) and Yadav er al. (1991)
observed significant gca and sca variance pointing towards the importance of both

additive and non-additive gene action for this trait.

2.2.9 Number of locules per fruit

Kalloo ef al. (1974) and Vijaymohan er al. (1986) observed higher magnitude
of variance due to sca indicating pre-ponderance of non-additive gene action,

whereas, Bhutani and Kalloo (1993) and Dod e al. (1995) found that variance due to
gca was significant.
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2.2.10 Stem and scar size

Significance of non-additive gene effects for the expression of this trait was
observed by Joshi (1998).

2.2.11 Total soluble solids

Higher magnitude of variance due to gea than sca depicting that additive gene
effects were more important for total soluble solid was reported by Swamy and
Mathai (1982), Khalif Allah (1985) and Sonone ef al. (1986). Whereas, Rattan and
Saini (1979), Peter and Rai (1980), Govindarasu er al. (1983), Patil and Bojappa
(1986a), Patil and Patil (1988), Patgaonkar er al. (1993) and Kurian and Peter (1995)
observed that variance component due to sca was higher than that of gca indicating

preponderance of non-additive gene action for this character.

2.2.12 Plant height

The variance component due to sca was higher than that of gca, indicating
non-additive gene action for this trait (Kalloo ef al., 1974; Misra and Khanna, 1977,
Peter and Rai, 1980; Bhutani, 1981; Govindarasu ef al., 1983, Sharma, 1988; Dod e/
al., 1990; Farkas, 1993; Dev er al., 1994 and Sharma, 1996). Whereas, predominantly
additive gene action for plant height was reported by Singh and Singh (1980).

2.2.13 Harvest duration

Joshi (1998) reported that the magnitude of sca variance was more than gea.
Similarly, Dobhal (1999) observed significant sca variance for this trait pointing

towards the role of non-additive gene action.

11
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Chapter-3
MATERIALS AND METHODS

31 LOCATION AND CLIMATE

The present investigations were carried out at the experimental farm of the
Department of Vegetable Crops, Dr. Y.S. Parmar University of Horticulture and
Forestry, Nauni-Solan (H.P.). The experimental farm is located at an altitude of 1200
m above mean sea level at latitude of 30°50' N and longitude of 70°80' [ and (alls
under sub-temperate zone of Himachal Pradesh. The maximum rainfall occurs from
June to September. The total rainfall for the crop season was 770.2 mm. Mean
temperature varied from 29.88 to 18.3°C, while the relative humidity ranged from 40
to 81 per cent during the growth period. The agro-meteorological data is given in

Appendix —I.
3.2 EXPERIMENTAL MATERIAL

The lines and testers were selected from the collection being maintained by the
Department of Vegetable Crops. The distinguishing features of different lines, testers
and check are presented in Table 1. Out of large collection fifteen lines and three
testers were selected and grown during kharif 2001. The crosses were made between

lines and testers, using testers as male and lines as female.

33 LAYOUT OF THE EXPERIMENT

During summer 2002, the experimental material comprising of 64 entries (45
Fy's, 15 lines, 3 testers and one gﬂak) were transplanted on 2™ May in a randomized
blockﬁdesi‘gn with three repliéarigr:; Each entry consisting of 12 plants were planted
at a spacing of 90x30 cm. Standard cultural practices recommended to raise a good
crop of tomato in the mid-hills were followed as mentioned in the package of

practices for vegetable crops (Anonymous, 1996).



1.4  OBSERVATIONS RECORDED

1.4.1 Days to first flowering '
'he number of days taken from the date of transplanting to first flowering in

ren randomly selected plants were recorded to work out days to first flowering.

1.4.2 Number of fruits per cluster

Number of fruits in ten plants per cluster were counted to arrive at mean

3.4.3 Number of fruits per plant .~

Number of fruits were counted at every picking which were finally added to

workout the average number of fruits per plant.

31.4.4 Yield per plant ~
Yield was tomputed on per plant basis. The pickings were made at half ripe
stage. Yield was recorded at every picking in grams and added up for all the pickings

10 arrive at the total yield per plant.

3.4.5 Fruit weight
Total weight of ten randomly picked mature fruits plucked at every picking

was recorded to compute the mean fruit weight in grams.

3.4.6 Whole fruit firmness »/

An objective value for whole fruit firmness was obtained by the use of fruit
pressure tester model FTOIl (50 g - 5 kg) manufactured by EFFEGI 48011,
Alfonsine-Italy. Vine ripe tomatoes at full pink stage were randomly picked and
pressure with plunger after peeling a bit of outer skin was applied and recorded in g
per 0.503 cm’ surface area. Average of ten fruits were taken. This method was earlier

used by Fageria (1994).

3.4.7 Fruit length

Polar diameter of ten randomly selected fruits from each treatment was

measured and recorded in centimeters and averaged.

14



~ Table 1. Source and distinguishing features of tomato cultivars used in the present study

Accession
number/variety

Source

Description

1

Lines
Stouy

(L

1
L1
|
!

1794
2694

Al-14

AL

‘I'I‘IJ

:
: Sel-6

101

Pepsi-92

i
!

/
Solan Gola

l Money maker
|
e

Testers
|

!‘ Solan Vayr

l
FT-5

603

Check

Naveen-2000

Department  of Vegetable Crops Dr. YS. Parmar
Uiniversity of Horticulture and Forestry, Nauni, Solan

Department of Horticulture, OUAT, Bhubaneshwar
Department of Vegetable Crops Dr. Y S Parmar
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Plant indeterminate (110-150 cm), fruit weight 60-80
g. firm fruited, round, bome in cluster of 3-5

Indeterminate (110-140 cm), fruits round and bome in
cluster of 2-3, fruit weight 50-65 g

|

k
Semideterminate (85-120 cm), fruit weight  50-60 g |
firm frutted and pear shaped, borne in cluster for 14
Indeterminate (100-130 cm), fruit weight 100-120 g, |
round and borne in cluster of 3-4
Semideterminate (90-120 cm), fruit weight  70-85 g,'i
round and borne in cluster of 2-4 ]

Indeterminate (100-125 cm), fruit weight 60-75 g
round and borne in cluster of 2-3

Determinate (90-110 cm), fruit weight 65-80 g mund‘
with prominent beak, borne in cluster of 2-3 |

Indeterminate (100-140 cm), fruit weight 70-85 H
round and borne in cluster of 3-4

Indeterminate (100-135 cm), fruit weight 60-80 gl
round, borne in cluster of 24 l

Determinate (50-75 cm), fruit weight 70-85 g, round.
borne in cluster of 2-3 ’
Plants determinate (70-100 cm), frunt weight 70-80 g |
round, borne in cluster of 2-3

Plant determinate ( 50-90 cm), frunt weight 60-75 g
round, borne in cluster of 34, .
Plants indeterminate (100138 em), frunt weight 70 x<'
g. round, borne in cluster of 2-4 ;
Plants indetermwnate (100-130 em). fruit weight 45- bU
g. round, bome in cluster of 34

Plants indeterminate (B0-110 cm). frunt weight 70-80
g. round, borne in cluster of 2-3

Plants indeterminate (120-150 cm), frut weight 70-90 |
g. firm fruited and round, borne is cluster of 2-4

|
|
|
|
5
Plants indeterminate (155-190 cm), fruit weight 80-|
100 g, round, bome in cluster 34 l
l
|
|
|

Plants determinate (40-70 cm), round fruited, bomne in
cluster of 2-3, fruit weight 70-85 g

Indeterminate, fruit weight 80-100 g, bome in clusm!
of $-6, fruils arc oblong and highly firm -4




3.4.8 Fruit breadth

Equatorial diameter of ten randomly selected fruits was measured and

recorded in centimeters and averaged to work out fruit breadth,

3.4.9 Pericarp thickness

Randomly selected fruits were cut transversely into two pieces and pericarp
thickness was measured with the help of ordinary transparent scale and recorded in

millimeters. Mean was computed on the average of ten fruits.
3.4.10 Number of locules per fruit

The fruit was transversely cut with sharp knife and number of locules per fruit

were calculated. Average of ten fruits was taken.
3.4.11 Stem end scar size

Diameter of stem end scar was measured in millimeters with an ordinary scale

after cutting the fruits longitudinally.
3.4.12 Total soluble solids -~

The ripe fruits were crushed and their juice passed through a double layer of
fine mesh cheese cloth. A drop of juice was placed on the plate of hand refractometer
(0-32%, ERMA, Japan) and the reading was noted. A mean of five readings was taken

in every replication.
3.4.13 Plant height

Plant height of ten randomly selected plants was measured from the base of

plant to the highest tip at the end of the crop season.
3.4.14 Harvest duration

The period from first marketable picking to last marketable picking formed the

basis for ascertaining the harvest duration in days.



1.5  STATISTICAL ANALYSIS

The mean values for all the characters in each replication were subjected to

statistical analysis at Computer

and Forestry, Nauni, Sol

Analysis of variance (ANOVA)

Centre. Dr. Y.S. Parmar University of Horticulture
an for estimating different values of characters studied.

The analysis of variance for randomized block design were computed as

suggested by Panse and Sukhatme (1967) to test the genetic differences among the

generation mean for every character.

u+gi+bj+ei

Phenotypic variance (o p)= czg +ole

where,
b = Number of replications
= Number of genotypes
ob = Variance due to replication
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Pij -

where .

Pij = phenotypic observation of ith genotype in jth replication

u = general population mean

g = effect of ith genotype

b = effect of jth replication

ei) = random error associated with ith genotype in jth replication.

On the basis of the linear model the analysis of variance was done as follows:
' Source of variance Degree of | Meansumof | Expectationof | Fratio |
freedom | squares (MSS) | mean of squares

| (df)

Replication (b-1) Mr o'et go'b Mr/Me

( jenotypes (g-1) Mg o’e+ bozg Mg/Me
| Error (b—]) (g_;]) Me czg

Genotypic variance (o°g) = ME;MC



ag = Variance due to genotype

aec = Experimental error variance

From this analysis, the following standard errors were calculated where the |-

test was significant,

Standard error for different genotype mean SE(d) = ___ir:l_e__

The critical difference at 5 per cent level significance was obtained by

multiplying standard error of difference by t-value for error degree of freedom.

Estimation of Heterosis

Heterosis was measured for all the characters as the proportion of deviation of

F, value from the value of better parent and Naveen-2000 and expressed in

percentage.

Heterosis (%) over BP = F'B'PBP x 100
Where,

f. = Meax_u value of the F,

BP = Mean value of better parent

Similarly, per cent increase/decrease over hybrid Naveen-2000 were

calculated as:
i F,-N

(N)= N x 100
Where,
N = Mean of standard hybrid Naveen -2000
SE (H)) = (2Me/r)%
SE (Na) = (2Me/r)'4
Where,
Me = Error mean square of the analysis using parents and F,’s
r = Number of replication

18



Significance of the Fi means from the better parent (Hy) and Naveen -2000

(N1) check was tested by t-test

g F,-BP
t(H)) = " SE (H))
i) N - .

2 SE (Nz)

The calculated t-value was compared with tabulated value at error degree of

freedom
Combining ability

The line x tester data were subjected to analysis of variance advanced by
Kempthorne (1957). This analysis gives an estimate for variance due to general
combining ability of females, males and the interaction of males and females in the
crosses. The actual analysis for combining ability variance, their effects were carried

out by the methods given by Singh and Chaudhary (1985). All the characters were
analysed separately.

The Model

The analysis for combining ability was based on the following model:

Pijk = m + gii + gjj + sij +rk + eijk

Where,

Pk = phenotype of the ijkth observation

m = general mean

i = general combining ability of female parent

sij = specific combining ability of cross between ith female and jth male
gj = general combining ability of male parent.

rk = the kth replication effect

eifk = random error effect associated with ijkth observation,
i = number of female parent = 1,2 ... .f(f=15)

j = number of male parent = 1,2 ...m(m=3)

K = number of replication = 1,2 ... .r(r=3)

19



Based upon the above model, the following ANOVA was set up:

Analysis of variance for combining ability

!:S_?urce of variance df MSS Expected mean sum of squares |
‘Blocks (Replications) r-1 a’et+p.o’r

}Femalcs f-1 M, o’etr.o’fm + rm. o*f

Males m-| M; o’e+r.o’fm + rf.o’m

Females x males (f-1) (m-1) M; o’etr.o’fm’

Error (r-1) (fm-1) M; o’e |s
Total (rfm-1) l
Where.

f. m and r represent the number of females, males and replications, respectively.

aole = Error variance among individuals from the same mating

h . a's . -
o Progeny variance arising from the differences among female parents.
o’'m = Progeny variance arising from the differences among the male parents

]

Progeny variance arising from the interaction of the contribution of the
male and female parents.

o*fm

Estimation of variance components of gca and sca

Estimation of variance components was done by the normal procedure of
equating the expectation of mean squares to the actual mean squares and solving the

resulting simultaneous equations for the various components. The estimates were as

follows:
o’f = M+ M
rm
2 M; -M;
o'm=
rf
o’f m= M; =M,
r
o’gea (o7g)= o’f +o’m
o’sca (o's) = Mli My



Combining ability effects

The general and specific combining ability effects were obtained from two
wavs table of females v/s males in which each figure was a pooled data over

replications (plot totals). The combining ability effects were estimated as follows.

. | A
s r.fm
Where,
u = Over all general effect common to all hybrids in all the replication.
X...a0® The total of all hybrids
! m r
3 E E
= =1 k=1
Estimation of gea effects
Lines
X, R i
gl = — e e ———
r.m k.fm
Where,
m r
Xi= Xijk
b
Total of i female parent over all male parents and replications.
Check: Ygi = 0
Testers
i
AN A | r.fm
Where,
f r
X’ = n
gl Pl Xijk

total of | male parent over all female parents and
replications.
Check: ¥gi = 0
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Fstimation of sca effects

S Xij Xi-vi. Xj R
Sy = - —_— - L + ot e SR
r r.m r.f r.f.m
Where,
Xij = 2:1 Xijk
= ij" combination, totals over all replications
Check:
f m f m
Sij= ) Sij= Y p s Sij=0
1#1 1=l =] ™

Standard error for combining ability effects

The standard error of effects was calculated as square root of the variance of

effects. The vaniance of the various effects were calculated as follows.

gca effect of lines

2
L3 oe(f-1)
Vo e, r.fm
2
Var (gi- gi) = zfme j#i
gea effect of testers
2
= o'e(m-1)
Yar(g) r.fm
2
Var (gi) = foe J£i

sca effect of crosses
o %e (f-1). (m-1)

Var (sij) = 5 e i
2 -
TIPSR :g ) ok
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EXPERIMENTAL RESULTS



Chapter-4
EXPERIMENTAL RESULTS

The present investigations were carried out to estimate the magnitude of heterotic
response and combining ability in a line x tester crosses involving fifteen lines and

three testers for the important horticultural and quality attributes in tomato.
4.1  HETEROSIS

The mean performance of lines, testers, crosses and magnitude of heterosis over
better parent and check (Naveen-2000) for various characters is presented in Tables 2

to 15. The results obtained for different traits are described as under:

4.1.1 Days to first flowering

Days taken to appear first flower in lines ranged from 32.33 (Seolan Gola) to
38.00 (FT-9). Whereas, testers Solan Vajr, FT-5 and 603 took 35.67, 34.33 and 31.50
days, respectively. Amongst the hybrids days to first flowering varied from 30.67 to
38.33. Cross (S-12 x Solan Vajr) being the earliest while Solan Gola x FT-5 was the

last in flowering.

The heterobeltiotic effects of days to first flowering ranged from -10.35 (S-12
x Solan Vajr) to 21.52 (V-16 x 603) per cent. The per cent increase or decrease for
earliness over check (Naveen-2000) ranged from —4.81 (S-12 x Solan Vajr) to 18.96
(Solan Gola x FT-5). Out of fourty five hybrid combinations studied only two were
early in flowering as compared to check (Naveen-2000), whereas the crosses V-16 x

FT-5, 101 x FT-5 and 101 x 603 were statistically at par in days to first flower.

4.1.2 Number of fruits per cluster

Mean number of fruits per cluster in lines varied from 2.40 (BT-12) to 3.40
(Money Maker) and in hybrids from 2.60 (Sel-6 x Solan Vajr) to 4.57 (Money Maker
x FT-5). The testers Solan Vajr, FT-5 and 603 had 2.56, 3.37 and 2.57 number of



fruits per cluster, respectively, The line Money Maker had significantly higher
number of fruits per cluster than the others except FT-13.

The heterotic effect ranged from -18.99 (BT-12 x FT-5) to 58.98 (Al-14 x
Solan Vajr) per cent. Among fourty five cross combination only thirteen crosses
exhibited significant positive heterosis over better parent for this trait. When
compared with hybrid Naveen-2000 (5.23), none of the cross excelled for this trait.
However, the cross Solan Gola x 603 showed statistical proximity with the check.

4.1.3 Number of fruits per plant

Among lines maximum number of fruits per plant was observed in Money
Maker (25.43) which was statistically superior to all other lines. Minimum number
(14.33) was recorded in Pepsi-92. The testers Solan Vajr, FT-5 and 603 had 17.67,
15.17 and 13.67 fruits per plant, respectively. Among F,’s, the cross 1794 x FT-5 had
maximum number (27.33) of fruits, while Sioux x 603 shpwed minimum number
(14.00) of fruits per plant. Cross combination 1794 x FT-5 was statistically at par with
101 x FT-5, Money Maker x 603, FT-9 x FT-5, FT-9 x 603, FT-9 x Solan Vajr and

check Naveen -2000.

The range for heterosis over better parent was ~18.34 (T-777 x FT -5) to 72.65
(1794 x FT-5) per cent. Only three hybrid combinations exhibited positive heterosis

over check Naveen-2000.

4.1.4  Yield per plant (gm)

The yield per plant for the lines varied from 938.36 (Pepsi-92) to 1591.60 gm
(1794). The testers, Solan Vajr, FT-5 and 603 recorded yield per plant of 1303.67,
1307.24 and 1018.67 gm, respectively. Amongst the F;’s the mean performance
ranged from 1076.67 (Solan Gola x 603) to 2316.12 g (1794 x FT-5). The cross 1794
X FT-5 was statistically at par with FT-9 x FT-5 and check Naveen-2000. Out of 45
cross combination only four were statistically at par with check Naveen-2000. The
heterobeltiosis effects over better parent ranged from ~7.42 (Money Maker x FT -5) to
39.98 per cent being highest in Al-14 x 603. Twenty-five crosses showed significantly

positive heterosis over better parent.
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Table 2. Mean performance of parents, crosses, check and heterotic response
for days to first flowering
e Per cent increase or decrease over |
PARENTS Mean Better parents Check }
Naveen-2000
LINES
1. SIOUX 36.33
2. BT-12 37.00
3. T-7177 35.00
4. 1794 37.67 |
5. 2694 35.67 ‘
6. Al-14 37.67
7. V-16 36.21 1
| 8. FT-13 35.67 |
9. Sel-6 35.33 \
10. S-12 34.21 |
11. 101 36.67 \
12. Pepsi-92 34.67 |
13. Solan Gola 32.33
14. Money Maker —}_3,65
15. FT-9 38.00
TESTERS
16. Solan Vajr 35.67
17. FT-5 3433
18. 603 31.50
CROSSES
1. SIOUX x FT-5 3433 0.00 6.55 ,
2. SIOUX x 603 34.33 8.98 6.55 |
3. SIOUX x Solan Vajr 36.33 1.85 1276 |
4. BT-12xFT-5 34.67 0.99 7.60 |
5. BT-12x 603 37.33 18.51* 15.86*
6. BT-12 x Solan Vajr 37.33 4.65 15.86*
7. T-777 x FT-5 35.00 1.95 8.63
8. T-777 x 603 35.67 13.24 10.71
9. T-777 x Solan Vajr 34.67 -9.43 7.60
10. 1794 x FT-5 35.33 2.91 9.65
11. 1794 x 603 36.00 14.29* 11.73
12. 1794 x Solan Vajr 36.67 2.80 13.81
13.2694 x FT-5 33.21 -3.26 3.07
14. 2694 x 603 35.00 12.90 8.63
15. 2694 x Solan Vajr 36.33 1.85 12.76

Contd....
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!
PARENTS

. - — e e g

Per cent increase or decrease oy er

Mean Better parents Check
Naveen-2000 \
16. Al-14 x FT-5 36.33 5.83 12.76
17. Al-14 x 603 36.10 16.45* 12.04
18. Al-14 x Solan Vajr 36.33 1.85 12.76
19. V-16 x FT-5 32.52 5.27 0.93 |
20. V-16 x 603 37,67 21.52* 10.71* "
21. V-16 x Solan Vajr 33.67 -5.61 10.71* :
22. FT-13 x FT-5 35.33 2.91 9.65 |
23. FT-13 x 603 34.33 10.74 6.55 }
24. FT-13 x Solan Vajr 32.17 -9.81 -0.16 “
25. Sel-6 x FT-5 35.33 291 9.65 |
26. Sel-6 x 603 35.67 15.06 1071 |
27. Sel-6 x Solan Vajr 35.33 0.00 9.65
28.8-12 x FT-5 34.33 0.35 6.55 ;
29. S-12 x 603 33.33 71.52 3.45 l
30. S-12 x Solan Vajr 30.67 -10.35 -4 81 “
31. 101 x FT-5 32.31 -5.88 0.28 |
32. 101 x 603 32.33 429 0.34
33. 101 x Solan Vajr 32.98 -7.54 2.36
34. Pepsi-92 x FT-5 3267 -4.84 1.40
35. Pepsi-92 x 603 35.00 12.90 8.63 x
36. Pepsi-92 x Solan Vajr 35.33 1.90 9.65 ;
' 37. Solan Gola x FT-5 38.33 18.56* 18.96* l
38. Solan Gola x 603 36.47 15.78* 13.19 |
39. Solan Gola x Solan Vajr 34.67 7.34 7.60 i
40. Money Maker x FT-5 35.67 6.00 10.71 |
41. Money Maker x 603 35.33 12.16 9.65 i
42. Money Maker x Solan Vajr 36.67 8.97 13.81 '
43. FT-9 x FT-5 35.67 3.90 10.71
44. FT-9 x 603 37.33 18.51* 15.86*
45. FT-9 x Solan Vajr 38.22 7.15 18.62*
CHECK
46. Naveen-2000 32.22 |
_SE(d)* 2.44 |
| CDgos 4.80 |




Table 3. Mean performance of parents, crosses, check and heterotic response
for number fruits per cluster

r* Per cent increase or decrease over |
PARENTS Mean Better parents Check |
Naveen-2000 \
LINES \
I SIOUX 3.10 |
2. BT-12 2.40
1.7 3.20
4 1794 3.03
5. 2694 2.93
6. Al-14 2.53
7. V-16 2.60 ;
8 FT-13 3.33 |
9. Sel-6 277 |
10. S-12 2.63 {
11,101 2.67 |
|12, Pepsi-92 3.13 \
' 13. Solan Gola 2.97
14. Money Maker 3.40 |
15. FT-9 2.80 |
TESTERS
16. Solan Vajr 2.56 ‘
17. FT-5 3.37 *
18. 603 2.57
CROSSES
1. SIOUX x FT-5 3.30 -2.08 -36.90*
2. SIOUX x 603 2.97 4.19 . 4321* |
3. SIOUX x Solan Vajr _ 2.87 -7.42 -45.12* |
4. BT-12x FT-5 2.73 -18.99* 47.80* |
5. BT-12x 603 3.53 37.35¢ S2.50* |
6. BT-12 x Solan Vajr 3.13 2227 -40,15*
7. T-777 x FT-5 3.17 -5.93 -39.38*
8. T-777 x 603 3.33 4.06 -36.33*
9. T-777 x Solan Vajr 3.40 6.25 -34.99*
10. 1794 x FT-5 3.20 -5.04 -38.81*
11.1794 x 603 2.73 -9.90 -47.80*
12. 1794 x Solan Vajr 3.00 -0.99 -42.64*
13. 2694 x FT-5 3.23 -4.15 -38.24*
14. 2694 x 603 3.00 2.39 42 64*
15. 2694 x Solan Vaijr 2.73 -6.83 -47.80*

Contd. ...
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Per cent increase or decrease over

1

1
|

PARENTS Mean Better parents Check W
Naveen-2000

16. Al-14 x FT-5 3.07 -8.90 -41.30*

17. Al-14 x 603 3.47 35.02* -33.65*

18. Al-14 x Solan Vajr 4.07 58.98* -22.18*

19. V-16 x FT-5 3.33 -1.19 -36.33* :

20. V-16 x 603 2.87 10.38 4512+ |

21. V-16 x Solan Vajr 347 33.46* -33.65* |

22, FT-13 x FT-§ 3.67 8.90 -29.82*

23. FT-13 x 603 343 3.00 -34 42+

24. FT-13 x Solan Vajr 3.93 18.02 -24.86*

25. Sel-6 x FT-5 347 2.97 -33.65* ?
26. Sel-6 x 603 3.50 26.35* -33.08* |
' 27. Sel-6 x Solan Vajr 2.60 -6.14 -50.29* ‘
28 S-12x FT-5 3.00 -10.98 -42.64*

29. S-12 x 603 343 30.42* -34 42*

30. S-12 x Solan Vajr 3.40 29.28* -34.99+*

31. 101 x FT-5 2.97 -11.87 -43.21*

32. 101 x 603 3.73 39.70* -28.69*

33. 101 x Solan Vajr 3.15 17.98 -39.77*

34. Pepsi-92 x FT-5 3.07 -8.90 -41.30*

35. Pepsi-92 x 603 2.73 -12.78 -47.80*

36. Pepsi-92 x Solan Vajr 3.40 8.63 -34.99*

37. Solan Gola x FT-5 3.87 14.84 -26.00*

38. Solan Gola x 603 3.25 9.43 -37.86

39. Solan Gola x Solan Vajr 3.15 6.06 -39.77¢

40. Money Maker x FT-5 4.57 34.41* -12.62* .
41. Money Maker x 603 3.20 -5.88 -38.81* ‘
42. Money Maker x Solan Vajr 327 -3.82 -37.48*

43. FT-9x FT-5 440 30.56* -15.87*

44. FT-9 x 603 347 23.90* -33.65*

45. FT-9 x Solan Vajr 4.13 47.50* -21.03*
CHECK |
46. Naveen-2000 5.23

SE(d)+ 0.30

0.59

- CDy o5



Table 4. Mean performance of parents, crosses, check and heterotic response

for number of fruits per plant

Per cent increase or decrease over |

 PARENTS Mean Better parents Check
Naveen-2000 |
LINES
1. SIOUX 15.97
2. BT-12 18.33
3. T-777 19.67
4. 1794 15.83 ‘;
5. 2694 15.33
6. Al-14 14.67 |
7. V-16 18.67 |
8. FT-13 17.33 {
9. Sel-6 16.67 ‘,
10. §-12 20.83 “
11.101 18.33 |
|12, Pepsi-92 14.33 |
13. Solan Gola 16.70 |
| 14. Money Maker 2543 |
15. FT-9 19.10 |
|
TESTERS !
16. Solan Vajr 17.67 |
17. FT-5 15.17 |
18. 603 13.67 |
CROSSES |
I. SIOUX x FT-5 24.00 50.28* PR
2. SIOUX x 603 14.00 -12.33 42.93* :
3. SIOUX x Solan Vajr 17.33 -1.92 -29.35¢* |
4. BT-12x FT-5 21.67 -18.22* -11.66 }
5. BT-12x 603 19.33 5.46 2120° |
6. BT-i2 x Solan Vajr 19.67 7.31 19.81* |
7. T-777 x FT-5 19.33 -17.29 -21.20*
8. T-777 x 603 21.67 10.17 -11.66
9. T-777 x Solan Vajr 19.77 0.51 -19.40*
10. 1794 x FT-5 27.33 72.65* 11.41
11.1794 x 603 20.33 28.43* 17.12¢
12. 1794 x Solan Vajr 23.67 33.96* -3.51
13. 2694 x FT-5 20.33 32.62* -17.12*
14. 2694 x 603 20.67 34.83* -15.74%
15. 2694 x Solan Vajr 18.67 5.66 -23.89*

Contd....



F Per cent increase or decrease over

l PARENTS Mean Better parents Check

' | Naveen-2000 |

{’i’ﬁl-m x FT-5 18.53 22.15* -24.46*

17, Al-14 x 603 21.33 45.40* -13.05*

' 18. Al-14 x Solan Vajr 19.33 9.39 -21.20*
19. V-16 x FT-5 23.33 24.96* -4.89
20. V-16 x 603 16.67 -10.71 -32.04

i 21. V-16 x Solan Vajr 17.33 -7.18 -29.35
22. FT-13 x FT-§ 22.67 30.81* -7.58
23, FT-13 x 603 17.88 3.17 27.11*
24. FT-13 x Solan Vajr 18.67 5.66 -23.89*

| 25.Sel-6 x FT-5 21.67 29.99+ -11.66*

' 26. Sel-6 x 603 18.67 12.00 23.89*

' 27. Sel-6 x Solan Vajr 17.87 1.13 -27.15*

1 28.S-12 x FT-5 20.67 -0.77 -15.74*

$29.8-12 x 603 2133 2.40 -13.05*

' 30. 8-12 x Solan Vajr 18.68 -10.32 -23.85*

|31, 101 x FT-5 24.33 32.73* -0.82

32,101 x 603 20.33 10.91 -17.12¢
33. 101 x Solan Vajr 19.67 7.31 -19.81*
34. Pepsi-92 x FT-5 19.52 28.68* -20.42*
35. Pepsi-92 x 603 18.33 27.91* -25.28*
36. Pepsi-92 x Solan Vajr 22.33 26.37* -8.97
37. Solan Gola x FT-5 18.33 9.76 -25.28*
38. Solan Gola x 603 14.33 -14.19 -4]1.58*
39. Solan Gola x Solan Vajr 16.33 -7.58 -33.43*
40. Money Maker x FT-5 2343 -7.86 -4.48
41. Money Maker x 603 2421 -4.80 -1.30
42. Money Maker x Solan Vajr 23.52 -7.51 -4.12
43. FT-9 x FT-5 26.11 36.70* 6.44
44. FT-9 x 603 25.67 34.40* 4.65
45. FT-9 x Solan Vajr 2433 27.38* -0.82
CHECK

46. Naveen-2000 2453

SE(d)+ 1.59

CDy o5 3.13




Table 5. Mean performance of parents, crosses, check and heterotic response

for fruit yield (g)
f, Per cent increase or decrease over |
 PARENTS Mean Better parents Check l
A ARG | Naveen-2000 \
LINES
1. SIOUX 1029.33 1‘
2. BT-12 1015.27 |
3. T-777 1191.67 |
4. 1794 1591.60 |
5. 2694 1223.33 |
6. Al-14 966.67 \
7. V-16 1266.67 |
8. FT-13 1228.33 ‘\
9. Sel-6 1148.83 |
10. S-12 1516.67 q
11,101 1403.33 |
| 12. Pepsi-92 938.36 l
; 13. Solan Gola 1228.67 |
' 14. Money Maker 1209.67 '
15, FT-9 1476.34 |
|
' TESTERS |
16. Solan Vajr 1303.67 |
17. FT-5 1307.24 |
18. 603 1018.67 |
CROSSES | |
1. SIOUX x FT-5 1856.33 42.00* s |
2. SIOUX x 603 1186.67 15.29 45.76* |
3. SIOUX x Solan Vajr 1512.87 16.05* -30.85* \
4. BT-12xFT-5 1605.03 22.78* 26.63* |
5. BT-12x 603 1503.88 47.63* - 3126 |
6. BT-12 x Solan Vajr 1318.33 1.12 -39.74* |
7. T-777 x FT-5 1342.14 2,67 -38.65*
8. T-777 x 603 1268.33 6.43 -42.02¢
9. T-777 x Solan Vajr 1401.20 7.48 -35.95¢
10. 1794 x FT-5 2316.12 45.52¢ 5.87
11. 1794 x 603 1541.68 -3.14 -29.53*
12. 1794 x Solan Vajr 1824.83 14.65* -16.59*
13.2694 x FT-5 1845.10 41.14* -15.66*
14, 2694 x 603 1632.67 33.46* -25.37°
| 15.2694 x Solan Vajr 1598.33 22.60* -26.94*

Contd.. ..




’ PARENTS

Per cent increase or decrease over

Mean Better parents Check
Naveen-2000
6. Al-14 x FT-5 1554.50 18.91° 28940 |
17, Al-14 x 603 1629.68 59.98* 25,51+ \
18. Al-14 x Solan Vajr 1540.67 18.18* -29.58* |
19. V-16 x FT-5 1704.67 30.40* -22.08* \
20. V-16 x 603 1278.83 0.96 -41.54* |
21. V-16 x Solan Vajr 1361.74 4.45 -37.76* \
| 22, FT-13 x FT-5 1891.42 44.69* -13.54* |
23. FT-13 x 603 1355.95 10.39 -38.02* |
24. FT-13 x Solan Vajr 1524.34 16.93 -30.32¢ |
25. Sel-6 x FT-5 1616.67 23.67* 26.10° |
26. Sel-6 x 603 1487.00 29.44* Aipe |
27. Sel-6 x Solan Vajr 1368.67 4.99 -37.44* |
28.8-12 x FT-5 1615.93 6.54 26.14* |
129, 8-12x 603 1695.63 11.80 2249 |
' 30. S-12 x Solan Vajr 1490.00 -1.76 31.89* |
31. 101 x FT-5 2004.27 42.82* A
32.101 x 603 1592.67 13.49 -27.20* |
33. 101 x Solan Vajr 1568.67 11.78 -28.30*
34. Pepsi-92 x FT-5 1608.12 23.02* -26.49*
35. Pepsi-92 x 603 1385.67 36.03* -36.66*
36. Pepsi-92 x Solan Vajr 1758.69 34.90* -19.61*
37. Solan Gola x FT-5 1243.67 -4 86 -43.15*
38. Solan Gola x 603 1076.67 12.37 -50.79* |
39. Solan Gola x Solan Vaijr 1310.50 0.52 40.10¢ |
40. Money Maker x FT-5 1210.25 -7.42 -44.68*
41. Money Maker x 603 1842.66 50.67* -16.69*
42. Money Maker x Solan Vajr 1848.62 41.80* -15.50* |
43. FT-9 x FT-5 2230.23 51.06* 194 |
44. FT-9 x 603 2085.23 41.24* 468 |
45. FT-9 x Solan Vajr 1936.50 31.17* -11.48* :
{
CHECK |
46. Naveen-2000 2187.71 !
SE(d)+ 101.81
CDoos 200.46



4.1.5 Fruit weight (g)

The mean fruit weight in the lines varied trom 47.57 gm (Money Muker) o
100.43 g (1794). The testers Solan Vajr, FT-5 and 603 had fruit weight of 73.67.
85.83 and 74.32 gm, respectively. The range for F,’s varied from 58.43 (T-777 x 603)
10 90.61 gm (2694 x FT-5), The crosses 2694 x 603, Sioux x Solan Vajr, 2694 x Solan
Vajr and FT-9 x FT-5 had significantly higher fruit weight compared to other crosses.
The heterosis over better parent ranged from -28.06 (Money Maker x FT-5) to 18.42
(Sioux x Solan Vajr) per cent. None of Fy’s recorded significant positive heterosis t‘o;
fruit weight over better parent, while nineteen crosses exhibited negative heterosis.
None of F,’s exhibited significant increase in fruit weight over the check Naveen-

2000 (89.51 g).

4.1.6 Whole fruit firmness (g/0.503 cm’)

A perusal of the data (Table 7) revealed that the fruit firmness ranged from
743.33 (Money Maker) to 1133.00 g/0.503 cm’ (S-12) in lines. The tester FT-5 had
more whole fruit firmness (1628.67 g/0.503 cm®) than Solan Vajr (1081.00 g/0.503
em?) and 603 (905.33 g/0.503 cm®). Amongst the F,’s, 1794 x FT-5 (1604.33 /0.503
cm?) exhibited highest whole fruit firmness, while the cross Money Maker x Solan
Vajr (829.33 g/0.503 cm’) had lowest whole fruit firmness. The heterotic effects over
the better parent ranged from -26.14 (FT-9 x FT-5) to 10.94 (BT-12 x 603) per cent.
Except one cross 1974 x FT-5 all other cross combinations had lesser whole fruit
firmness than Naveen—2000 (1501.33 g/0.503 cm?).

4.1.7 Fruit length (cm)

It is evident from Table —8 that the mean fruit length in the lines varied from
2.85 to 5.59 cm, the lowest being in Money Maker and highest in Pepsi-92. The tester
Solan Vajr, FT-5 and 603 showed 5.32 cm, 4.06 cm and 4.99 cm fruit length,
respectively. Amongst F,'s, it ranged from 4.07 (V-16 x Solan Vajr) to 5.54 cm
(Solan Gola x 603).

The heterobeltiotic effects of fruit length ranged from -23.50 to 13.30 per
cent. The minimum was recorded in cross combination V-16 x Solan Vajr and
maximum in Solan Gola x 603. All the hybrid combinations recorded less fruit length
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than hybrid Naveen ~2000 (5.89 cm) which was statistically at par with twelve cross

combinations.

4.1.8 Fruit breadth (cm)
The line V-16 had maximum fruit breadth of 5.83 cm and Money Maker had
the minimum of 3.57 cm. The testers Solan Vajr, FT-3 and 603 had 5.83 cm, 492 ¢m

and 548 cm fruit breadth, respectively. Amongst F,'s, it was highest in cross

combination 1794 x FT-5 (5.82 ¢m) and lowest in cross S-12 x Solan Vajr (4.20 cm).

The heterotic effects for fruit breadth over better parents ranged from -27.96
(S-12 x Solan Vajr) to 17.07 (2694 x FT-5) per cent. Only six cross combinations
exhibited higher fruit breadth than check Naveen-2000 (5.41 cm), however, all were
statistically at par with Naveen-2000. Maximum increase of 7.58 per cent over

Naveen-2000 was recorded by cross 1794 x FT-5.

4.1.9 Pericarp thickness (mm)

The pericarp thickness in lines ranged from 2.88 (Money Maker) to 6.47 mm
(Pepsi-92). The tester Solan Vajr, FT-5 and 603 showed 6.53 mm, 6.70 mm and 5.68
mm pericarp thickness, respectively. Amongst the Fy's, the pericarp thickness was
highest in the cross FT-13 x Solan Vajr (7.40 mm) and it was lowest in FT-13 x 603
(4.72 mm). The heterobeltiotic effects over better parent for pericarp thickness varied
from -27.46 (101 x FT-5) to 22.89 (Sel-6 x 603) per cent. None of the cross
combination excelled Naveen-2000 (7.48 mm) for this trait, however, it was

statistically at par with twenty cross combinations.

4.1.10 Number of locules per fruit

The number of locules per fruit in lines varied from 3.07 (2694) to 4.80 (T-
777). The testers Solan Vajr, FT-5 and 603 had 3.73, 3.28 and 3.47 number of locules
per fruit, respectively. Amongst F,'s lowest number of locules were recorded in Sioux
x FT-5 (3.20) while it was highest in FT-13 x Solan Vajr (5.07), which was

statistically at par with seven cross combinations.

The heterotic effects over better parent ranged from -27.27 to 42.07 per cent
in Sioux x FT-5 and FT-13 x Solan Vajr, respectively. Compared to Naveen —2000
(3.46) only five cross combinations had lesser number of locules per fruit.
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Table 6. Mean performance of parents, crosses, check and heterotic response

for fruit weight (g)

[:ARENTS

Per cent increase or decrease over |

Mean Better parents Check \
by 3k Naveen-2000 |
LINES
1. SI0UX 65.58 W

2. BT-12 55.17 |

3.4 Ts717 60.25 E

4. 1794 100.43 |
: 5. 2694 79.58 |

6. Al-14 65.83 \

7. V-16 67.67 |

8. FT-13 70.80 |
9. Sel-6 68.67 ’

10. 8-12 72.72 |
11101 76.51 |
12, Pepsi-92 65.33 |
' 13. Solan Gola 73.58 %
| 14. Money Maker 47.57 ;
15, FT-9 77.22 |
| |
TESTERS |

16. Solan Vajr 73.67 |

17. FT-5 85.83

18. 603 74.32

CROSSES |
]. SIOUX x FT-5 77.25 -10.00 -13.70

2. SIOUX x 603 84.75 14.03 S ]
3. SIOUX x Solan Vajr 87.24 18.42 -2.54 |
4. BT-12x FT-5 74.02 -13.76 -17.31 |
5. BT-12 x 603 77.80 4.68 -13.82 |
6. BT-12 x Solan Vajr 66.98 -9.08 -25.17* -,
7. T-777x FT-5 69.33 -19.22 -22.54* ;
8. T-777 x 603 58.43 -21.38 3472 |
9. T-777 x Solan Vajr 70.87 -3.80 -20.82*

10. 1794 x FT-5 84.71 -15.65 -5.36

11. 1794 x 603 75.78 - 24.54¢ -15.34

12. 1794 x Solan Vajr 76.94 -23.39* -14.04

13. 2694 x FT-5 90.61 5.57 0.01

14. 2694 x 603 80.86 1.6 9.66

15. 2694 x Solan Vaijr 85.58 7.54 -4.39

Contd....



§5% Per cent increase or decrease over
PARENTS Mean Better parents Check
& Naveen-2000 i
16, Al-14 x FT-5 83.33 -2.91 -6.90
17. Al-14 x 603 76.32 2.69 -14.74 \
18. Al-14 x Solan Vajr 79.61 8.06 -11.06
19. V-16 x FT-5 73.00 -14.95 -18.44 s
20. V-16 x 603 76.28 2.64 -14.78 .
21. V-16 x Solan Vajr 78.67 6.79 -12.11 1
22. FT-13 x FT-5 83.08 -3.20 -7.18 1
23. FT-13 x 603 75.80 1.99 % T
24. FT-13 x Solan Vajr 81.83 11.08 -8.58 \
25. Sel-6 x FT-5 74.50 -13.20 -16.77 \
26. Sel-6 x 603 79.54 7.02 -11.14 |
27. Sel-6 x Solan Vajr 76.51 3.86 -14.52 '1
28.S-12 x FT-5 78.08 -9.03 -12.77 '
129812 x 603 83.48 12.33 -6.74 i
' 30. S-12 x Solan Vajr 79.68 8.16 -10.98 1
31. 101 x FT-5 82.42 -3.97 -1.92
32. 101 x 603 78.25 2.27 -12.58
33. 101 x Solan Vajr 79.75 423 -10.90
34. Pepsi-92 x FT-5 82.23 -4.19 -8.13
35. Pepsi-92 x 603 75.21 1.33 -15.86
36. Pepsi-92 x Solan Vajr 78.57 6.65 -12.22
37. Solan Gola x FT-5 67.69 -21.13 -24.38*
38. Solan Gola x 603 75.08 1.02 -16.12
39. Solan Gola x Solan Vajr 80.21 8.86 -10.39
40. Money Maker x FT-5 61.75 -28.06* -31.01*
41. Money Maker x 603 75.17 1.14 -16.02
42. Money Maker x Solan Vajr 78.42 6.45 -12.39
43 FT-9x FT-5 85.57 -0.30 -4.40
‘ 44. FT-9 x 603 81.34 5.34 -9.13
45. FT-9 x Solan Vajr 79.58 3.06 -11.09
CHECK
46. Naveen-2000 89.51
jE(d)i 944
CDy o5 18.59
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Table 7. Mean performance of parents, crosses, check and heterotic response
for whole fruit firmness (g/0.503 cm?)

i PARENTS

Per cent increase or decrease over |

Mean Better parents Check ‘i

{11 Naveen-2000 !
LINES &

1. SIOUX 1053.43 ‘\
2. BT-12 763.33 |
W i 1074.67 |
4. 1794 883.33 |
5, 2694 888.67 |
6. Al-14 885.33 ﬁ

1 7. V-16 1126.33 {

' 8. FT-13 946.67 |
9. Sel-6 884.67 |
10. S-12 1133.00

11101 1100.67 |

' 12. Pepsi-92 1020.67 i

. 13. Solan Gola 892.67 'E

14, Money Maker 743.33

|15, FT-9 790.00 |
TESTERS |
16. Solan Vajr 1081.00 |
17. FT-5 1628.67 :
18. 603 905.33 |
CROSSES
1. SIOUX x FT-5 1331.33 -18.26* 11.32* |
2. SIOUX x 603 916.67 -12.98* -38.94* |
3. SIOUX x Solan Vajr 1010.00 -6.57* mny |
4. BT-12x FT-5 1186.67 27.14% 2096* |
5. BT-12x 603 1004.34 10.94* 33100 |
6. BT-12 x Solan Vajr 985.33 -8.85* A3 |
7. T-777 x FT-5 1262.33 -22.49* -15.92¢

8. T-777 x 603 986.33 -8.22* -34.30°

9. T-777 x Solan Vajr 1042.00 -3.61 -30.59*

10. 1794 x FT-5 1604.33 -1.49 6.86*
11.1794 x 603 842.00 -7.00 -43.92¢

12. 1794 x Solan Vajr 1096.67 1.45 -26.95*

13. 2694 x FT-5 1242.00 -23.74* -17.27*

14. 2694 x 603 906.67 0.15 -39.61*

15. 2694 x Solan Vajr 952.67 -11.87* -36.54* |

Contd....



s

Mean

Per cent increase or decrease over |

Better parents Check \
‘ Naveen-2000 |
16. Al-14 x FT-5 1208.33 -25.81* -19.52¢ |
|17, Al-14 x 603 865.00 -4.45 -42.38% |
|18, Al-14 x Solan Vajr 950.67 12.06* 36.68* |
19, V-16 X FT-5 1350.00 -17.11% -10.08* |
20, V-16 x 603 1006.67 -10.62 3295+ |
! 21. V-16 x Solan Vajr 1137.33 0.98 -24.25% |
22. FT-13 x FT-5 1310.00 -19.57* -12.74* \
| 23. FT-13 x 603 933.33 -1.41 s |
' 24. FT-13 x Solan Vajr 1031.33 -4.59 3131 |
25. Sel-6 x FT-5 1250.00 -23.25* -16.74* |
26. Sel-6 x 603 880.00 -2.80 4139 |
27. Sel-6 x Solan Vajr 986.67 -8.73* "-34.28* “
28.8-12x FT-5 1360.00 -16.50* 941* |
29.8-12 x 603 1016.67 -10.27* -32.28* \
' 30. S-12 x Solan Vajr 1113.33 -1.74 -25.84% |
131,101 x FT-5 1342.00 -17.60* -1061* |
32,101 x 603 973.33 -11.57¢ -35.17¢
33. 101 x Solan Vajr 1053.33 -4.30 -29.84*
34, Pepsi-92 x FT-5 1316.33 -19.18* -12.32%
35. Pepsi-92 x 603 961.67 -5.78 -35.95*
36. Pepsi-92 x Solan Vajr 1033.33 -4.49 -31.17*
' 37. Solan Gola x FT-5 1253.33 -23.05* -16.52*
38. Solan Gola x 603 923.11 1.96 -38.51*
39. Solan Gola x Solan Vajr 980.00 9.34 -34.72¢ |
40. Money Maker x FT-5 1163.33 -25.57* -22.51* |
41. Money Maker x 603 829.33 -8.73* -44.76* |
42. Money Maker x Solan Vajr 927.00 -14.25* -38.25* |
43. FT-9 x FT-5 1203.00 -26.14* -19.87*
44. FT-9 x 603 858.00 -5.23 -42.85*
45. FT-9 x Solan Vajr 945,33 -12.55* -37.03*
CHECK
46. Naveen-2000 1501.33
SE(d)+ 33.08
CDogs 65.13




Table 8. Mean performance of parents, crosses, check and heterotic response
for fruit length (cm)

[ Per cent increase or decrease over
PARENTS Mean Better parents Check
Naveen-2000
LINES
1. SIOUX 4.51
2. BT-12 5.08
3. T-777 4.89
4. 1794 495
5. 2694 4.46
6. Al-14 4.85
7. V-16 5.11 !
8. FT-13 4.77 |
9. Sel-6 4.65 |
10. S-12 4.54 '\
11. 101 4.86 |
12. Pepsi-92 5.59
' 13. Solan Gola 476 |
| 14. Money Maker . 2.85 i
| 15, FT-9 434
TESTERS
16. Solan Vajr 5.32
17. FT-5 4.06 |
18. 603 4.99
CROSSES
1. SIOUX x FT-5 4.48 -0.67 -23.94*
2. SIOUX x 603 492 -1.40 -16.47*
3. SIOUX x Solan Vajr 5.12 -3.76 -13.07*
4. BT-12x FT-5 497 -2.17 -15.62*
5. BT-12x 603 5.36 5.51 -9.00 |
6. BT-12 x Solan Vajr 5.39 1.32 -8.49 |
7. T-777 x FT-5 447 -8.59 -24.11*
8. T-777 x 603 440 -11.82 -25.30*
9. T-777 x Solan Vajr 4.99 -6.20 -15.28*
10.1794 x FT-5 5.14 384 -12.73*
11. 1794 x 603 4.69 -6.01 -20.37*
12. 1794 x Solan Vajr 5.16 -3.01 -12.39*
13.2694 x FT-5 434 -2.70 -26.32*
14. 2694 x 603 5.18 3.81 -12.05
15. 2694 x Solan Vajr - 545 2.44 -7.47

Contd....
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rawas

Per cent increase or decrease over

Mean Better parents Check
Naveen-2000
"16. Al-14 x FT-5 4.95 2.06 15.96%
' 17. Al-14 x 603 4.83 -3.21 -18.00*
' 18. Al-14 x Solan Vajr 5.11 -3.95 1324 |
19, V-16 x FT-5 5.41 5.87 15 ]
120, V-16 x 603 5.12 0.20 13.07¢ |
' 31, V-16 x Solan Vaijr 4.07 -23.50* -30.90* |
| 92 FT-13 x FT-5 5.35 12.16 9.15 “
|23, FT-13 x 603 4.74 5.01 1952¢ |
I 24. FT-13 x Solan Vajr 523 -1.70 -11.21 5
| 25, Sel-6 x FT-5 4.96 6.4 1579 |
26. Sel-6 x 603 5.28 5.81 -10.36 ‘;
' 27. Sel-6 x Solan Vajr 4.77 -10.34 -19.02% |
| 28.8-12 X FT-5 453 -0.22 23.09* |
129.S-12x 603 5.07 1.60 -13.92¢
' 30. S-12 x Solan Vajr 4.98 -6.39 -15.45*
131,101 x FT-5 4.81 -1.02 -18.34*
32. 101 x 603 4.82 -3.41 -18.17*
' 33. 101 x Solan Vajr 5.19 -2.44 -11.88
1 34. Pepsi-92 x FT-5 4.74 -15.51* -19.52*
| 35. Pepsi-92 x 603 5.26 -6.24 -10.70
36. Pepsi-92 x Solan Vajr 4.44 -20.86* -24.62*
37. Solan Gola x FT-5§ 4.88 2.31 -17.15*
38. Solan Gola x 603 5.54 11.02 -5.94
39. Solan Gola x Solan Vajr 5.20 -2.26 -11.71
40. Money Maker x FT-5 4.60 13.30 -21.90*
41. Money Maker x 603 5.01 0.40 -14.94*
42. Money Maker x Solan Vajr 4.44 -16.54* -24.62*
43, FT-9 x FT-5 4.12 -5.07 -30.05*
44. FT-9 x 603 4.48 -10.22 -23.94*
45. FT-9 x Solan Vajr 4.62 -13.16 2156% |
|
' CHECK |
16. Naveen-2000 5.89 &
SE(d)+ 0.36 ]
CDy s 0.71




Table 9. Mean performance of parents, crosses, check and heterotic response

for fruit breadth (cm)

<

Per cent increase or decrease over |

i PARENTS Mean Better parents | Check |
kL Naveen-2000 |
LINES 1
1. SIOUX 5.21 |
I 2. BT-12 4.59 ‘
N B g 4.99 |
4 1794 5.38 |
5. 2694 4.39 |
6. Al-14 5.54 ‘
7. V-16 5.83 |
8. FT-13 5.78 ‘
9. Sel-6 5.42 |
10. S-12 5.10 |
11.101 4.55 1
12. Pepsi-92 5.63 ‘
13. Solan Gola 4.77 \
14, Money Maker 3.57 ,
' 15. FT-9 5.68 |
|
TESTERS |
16. Solan Vajr 5.83
17. FT-5 4.92 i
18. 603 5.48 |
CROSSES :
1. SIOUX x FT-5 5.13 -1.54 T TR
2. SIOUX x 603 5.30 -3.28 240% ]
3. SIOUX x Solan Vajr 5.60 -3.95 3.51 '1
4. BT-12x FT-5 4.78 -2.85 1165 |
5. BT-12x 603 5.49 0.18 148 |
6. BT-12 x Solan Vajr 5.37 -7.89 -0.74
7. T-777 x FT-5 4.83 -1.83 -10.72
8. T-777 x 603 5.68 3.65 4.9
9. T-777 x Solan Vajr 547 -6.17 1.11
10. 1794 x FT-5 5.82 8.78 7.58
11. 1794 x 603 5.51 0.55 1.85
12. 1794 x Solan Vajr 5.74 -1.54 -5.42
13. 2694 x FT-3 5.76 17.07* 6.27
14. 2694 x 603 5.51 0.55 1.85
15. 2694 x Solan Vajr 5.63 -3.43 4.07

Contd....



371 Per cent increase or decrease over |
PARENTS Mean Better parents Check l
Naveen-2000
16. Al-14 x FT-5 5.12 -7.58 -5.54 ‘|
17. Al-14 x 603 5.31 -4.50 -1.85 \
| 18. Al-14 x Solan Vajr 5.51 -5.49 1.85 1
1 19. V-16 x FT-5 5.40 -7.38 " |
L 20. V=16 x 603 5.42 -7.20 0.18 |
| 21, V-16 x Solan Vajr 4.83 -17.15* 40321 ]
22, FT-13x FT-5 5.81 0.35 A
23, FT-13 x 603 5.23 -9.67 309
24. FT-13 x Solan Vajr 5.02 -13.89* -7.21 \
25. Sel-6 x FT-5 4.92 -9.22 906 |
26. Sel-6 x 603 5.52 0.73 K
27. Sel-6 x Solan Vajr 5.25 -9.95 -2.96 ‘
28. S-12 x FT-5 4.90 -3.92 -9.43 |
29. 8-12 x 603 4.60 -16.06* -14.97¢
30. $-12 x Solan Vajr 4.20 -27.96* -22.37*
31. 101 x FT-5 4.52 -8.13 -16.45*
32. 101 x 603 4.59 -16.24* -15.16*
33. 101 x Solan Vajr 4.92 -15.61* -9.05
34. Pepsi-92 x FT-5 437 -22.38* -19.22#
| 35. Pepsi-92 x 603 5.10 -9.41 -5.73
36. Pepsi-92 x Solan Vajr 5.19 -10.98 -4.07
37. Solan Gola x FT-5 4.71 427 -12.94*
38. Solan Gola x 603 - 3 ; -6.57 -5.36
39. Solan Gola x Solan Vajr 492 -15.61* -9.05 ,
40. Money Maker x FT-5 4.82 -2.03 1091 |
41. Money Maker x 603 5.06 -7.66 647 |
42. Money Maker x Solan Vajr 4.78 -18.01* -11.65 :
43. FT-9 x FT-5 5.09 -10.39 591 |
44. FT-9 x 603 4.84 -14.79* -10.54 |
45. FT-9 x Solan Vajr 5.19 -10.98 -4.07
CHECK
46. Naveen-2000 5.41 |
SE(d)+ 0.35
| CDpos 0.69
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Table 10. Mean performance of parents, crosses, check and heterotic response

for pericarp thickness (mm)
£ Per cent increase or decrease over
PARENTS Mean Better parents Check
Naveen-2000
LINES
1. SIOUX 5.62
12, BT-12 5.25
3. T-7177 5.86 !
4 1794 5.19 |
5. 2694 5.00 |
16, Al-14 5.01 \
7. V-16 4.99 |
8 FT-13 6.03 L
9. Sel-6 5.22 |
10. S-12 5.61 ‘,
11.101 6.22 i
12. Pepsi-92 6.47 ‘
13. Solan Gola 4.90 1
14. Money Maker 2.88 I
15, FT-9 5.53 =|
TESTERS i
16. Solan Vajr 6.53
17. FT-5 6.70
18. 603 5.68
CROSSES :
1. SIOUX x FT-5 6.85 2.24 -8.42 i
2. SIOUX x 603 6.56 15.49 -12.30
3. SIOUX x Solan Vajr 6.79 3.98 -9.22
4. BT-12xFT-5 6.78 1.19 -9.36
5. BT-12x 603 6.71 18.13 -10.29
6. BT-12 x Solan Vajr 6.59 0.92 -11.90
7. T-777 x FT-5 6.24 -6.87 -16.57*
8. T-777 x 603 6.00 2.39 -19.79*
9. T-777 x Solan Vajr 6.13 -6.13 -18.05*
10. 1794 x FT-5 6.91 3.13 -7.62
11. 1794 x 603 6.20 9.15 -17.65*
12. 1794 x Solan Vajr 6.16 -5.67 -17.65*
13. 2694 x FT-5 6.03 -10.00 -19.39+*
14. 2694 x 603 6.22 951 -16.84*
15. 2694 x Solan Vajr 6.70 2.60 -10.43

Contd....



o

Per cent increase or decrease over |

PARENTS Mean Better parents Check —\
Naveen-2000
16. Al-14 x FT-5 %1 6.42 -4.68
17. Al-14 x 603 6.54 15.14 -12.57 \
18. Al-14 x Solan Vajr 5.47 -16.23 -26.87* 1
119, V-16 x FT-5 6.35 -5.22 -15.11 |
| 20. V-16 x 603 6.93 22.01* 7135 g
21. V-16 x Solan Vajr 6.83 4.59 869 |
22. FT-13 x FT-5 7.12 6.27 -4.81 1
23. FT-13 x 603 4.72 -21.72% -36.90* |
24. FT-13 x Solan Vajr 7.40 13.32 AT |
25. Sel-6 x FT-5 5.89 -12.09 SN
26. Sel-6 x 603 6.98 22.89* -6.68 |
27. Sel-6 x Solan Vajr 6.02 -7.81 -19.52* {
28. §-12 x FT-5 6.50 -2.99 -13.10 |
29.8-12 x 603 5.62 -1.06 -24.87*
30. S-12 x Solan Vajr 5.76 -11.79 -23.00* ‘
31.101 x FT-5 4.86 -27.46* -35.03* |
32. 101 x 603 6.28 0.96 -16.04* |
33. 101 x Solan Vajr 6.02 -7.81 -19.52¢ |
34. Pepsi-92 x FT-5 6.89 2.84 -12.29 |
35. Pepsi-92 x 603 7.19 11.13 388 |
36. Pepsi-92 x Solan Vajr 5.59 -14.40 -25.27* |
37. Solan Gola x FT-5 6.04 -9.85 -19.25* |
38. Solan Gola x 603 5.98 5.28 -20.05* t
39. Solan Gola x Solan Vajr 5.38 -17.61 -28.07* ‘
40. Money Maker x FT-5 5.67 -15.37 -24.20* ‘
41. Money Maker x 603 6.80 19.72 -9.09
42. Money Maker x Solan Vajr 491 -24.81* -34.36*
43.FT-9x FT-5 5.82 -13.13 -22.19*
44. FT-9 x 603 5.75 1.23 -23.13*
45. FT-9 x Solan Vajr 5.76 -11.79 -23.10* |
CHECK :
- 46. Naveen-2000 7.48 ’
SE(d)+ 0.59
CDoos 1.16




Table 11. Mean performance of parents, crosses, check and heterotic response
for number of locules per fruit

FARENTS

Mean

Per cent increase or decrease over

Better parents Check
: Naveen-2000 |
‘Tmss |
1. SIOUX 4.15
2. BT-12 3.68 \
3 T 4.80 |
f 4. 1794 3.27 ';
5. 2694 3.07 ;
6. Al-14 4.53 |
' 7. V-16 4.00 1
I 8. FT-13 3.57 |
9. Sel-6 3.87 \
110.8-12 3.33 |
11,101 3.11 :
L Pepsi-92 3.47 l
' 13. Solan Gola 3.80 “
14. Money Maker 3.41 i
l 15. FT-9 3.47 |
| TESTERS |
16. Solan Vajr 3.73 :
| 17. FT-5 3.28 |
18. 603 3.47 |
CROSSES 1
1. SIOUX x FT-5 3.20 -27.77* L £ U
2. SIOUX x 603 3.30 -20.48 -4.62
3. SIOUX x Solan Vajr 4.13 -0.48 19.36 ‘
4. BT-12x FT-5 3.80 3.26 983 |
5. BT-12x 603 3.67 027 607 |
6. BT-12 x Solan Vajr 347 -6.97 0.29
7. T-777x FT-§ 3.75 -21.88* 8.38
8. T-777 x 603 4.00 -16.67 1561 |
9. T-777 x Solan Vajr 3.47 -27.71* 029 |
10. 1794 x FT-5 4.53 38.11* 30.92*
11. 1794 x 603 4.30 23.92* 24.28
12, 1794 x Solan Vajr 3.77 1.07 8.96
13.2694 x FT-5 3.60 9.76 4.05
14. 2694 x 603 3.93 13.26 13.58
15. 2694 x Solan Vajr 3.94 5.63 13.87

Contd....




PARENTS

Mean

Per cent increase or decrease over

Better parents Check
Naveen-2000
16. Al-14 x FT-5 3.67 -18.98 6.07
17. Al-14 x 603 3.98 -12.14 15.03
18. Al-14 x Solan Vajr 427 -5.74 2341
19. V-16 x FT-5 3.93 -1.75 13.58
20. V-16 x 603 3.53 -11.75 2.02 1
21. V-16 x Solan Vajr 3.87 -3.25 e
122, FT-13x FT-5 3.85 7.84 11.27 i
|23 FT-13 x 603 3.67 2.80 607 |
24, FT-13 x Solan Vajr 5.07 35.92* 46.53* \
25. Sel-6 x FT-5 4.10 5.94 18.50 ;
26. Sel-6 x 603 4.03 4.13 1647 |
27. Sel-6 x Solan Vajr 3.87 0.00 11.85
28.S-12x FT-5 427 28.23* 23.41
29.S-12 x 603 3.94 13.54 13.87 |
30. S-12 x Solan Vajr 447 19.84 29.19*
31. 101 x FT-5 3.40 3.66 -1.73
32.101 x 603 3.83 10.37 10.69
33. 101 x Solan Vajr 3.80 1.88 9.83
34. Pepsi-92 x FT-5 3.48 0.29 0.87
' 35. Pepsi-92 x 603 493 42.07* 42 .49+
36. Pepsi-92 x Solan Vajr 3.78 1.34 9.25
37. Solan Gola x FT-5 4.33 13.95 25.14
38. Solan Gola x 603 3.88 2.11 12.14 |
39. Solan Gola x Solan Vajr 3.98 4.74 15.03 i
40. Money Maker x FT-5 3.35 -2.33 -3.18 |
41. Money Maker x 603 3.63 461 49]
42. Money Maker x Solan 3.27 -12.33 -5.49
Vajr
43. FT-9x FT-5 3.79 9.22 9.54
44. FT-9 x 603 3.76 8.36 8.67
45. FT-9 x Solan Vajr 3.98 6.70 15.03
CHECK
- 46. Naveen-2000 3.46 |
' SE(d)+ 0.46
CDgos 0.91




4.1.11 Stem end scar size (mm)

The line Pepsi-92 recorded maximum stem end scar size (11.55 mm) and
minimum was found in line Money Maker (6.70 mm). The testers Solan Vajr, FT-5
and 603 had 9.90 mm, 8.79 mm and 9.24 mm stem end scar size, respectively.
Amongst F,'s the stem end scar size ranged from 7.08 mm (101 x 603) to 12.91 mm
(BT-12 x FT-5). Minimum stem end scar size was observed in 101 x 603 which was

statistically at par with fourteen cross combinations.

The heterosis over better parent ranged from -27.84 (V-16 x Solan Vaijr) to
33.81 (BT-12 x FT-5) per cent. Out of fourty-five hybrids only eleven were less in

stem end scar size when compared with hybrid Naveen—2000 (9.01 mm).
4.1.12 Total soluble solids (TSS)

Total soluble contents for lines ranged from 3.27 (2694) to 4.43 (Sel-6). The
testers Solan Vajr, FT-5 and 603 had 4.37, 4.25 and 4.03°B total soluble solids,
respectively. In F,’s the total soluble solid ranged from 3.53 to 5.83°B.

The heterobeltiotic effects ranged from —17.33 to 44.67 per cent in 1794 x FT-
5 and Al-14 x 603 cross combinations, respectively, Out of thirty six crosses which
exhibited higher soluble solids over Naveen-2000, only three were statistically
superior to it. Maximum increase over Naveen-2000 was to the tune of 37.83 (Al-14 x

603) per cent.
4.1.13 Plant height (cm)

Lot of variation for plant height among lines was observed. The plant height
for lines ranged from 58.33 to 134.33 cm. It being highest in BT-12 and lowest in
S-12. The plant height in testers was 122.20, 170.00 and 47.43 c¢m in Solan Vajr, FT-5
and 603, respectively. Amongst the hybrids the highest plant height was recorded in
the cross of Sel-6 x FT-5 (199.33 cm).

The heterobeltiotic effects of plant height ranged from 2.75 to 38.85 per cent,
being lowest in the cross of T-777 x FT-5 and highest in the cross FT-13 x Solan Vajr.
The majority of F)’s indicated significant positive heterosis over better parents for
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plant height. Compared to Naveen-2000 (178.33 cm), the plant height was

significantly less in twenty hybrids.

4.1.14 Harvest duration (days)

Days for harvest duration ranged from 31.00 (BT-12) to 42.33 (Al-14 and

§-12) days in lines while the testers Solan Vajr, FT-5 and 603 recorded 41.67, 34.00
and 37.20 days, respectively. Amongst the Fi's, the harvest duration ranged from

317 33 10 41.67 days being lowest in BT-12 x FT-5 and highest in Al-14 x Solan Vajr.

The heterosis over better parent ranged from -24.00 (Sel-6 x Solan Vajr) to
11.57 (Money Maker x FT-5) per cent. None of the hybrid combinations showed
significant positive heterosis over better parent for this trait. None of the hybrid
exhibited positive heterosis over the check Naveen-2000 (46.33 days).

12  COMBINING ABILITY EFFECTS

The estimates of general combining ability of the parents (lines and testers)
and specific combining ability effects of their crosses for different traits of temato

under study are presented in the Tables 16-17 and described as under:

4.2.1 Days to first flowering

The variance due to general combining ability and specific combining ability
was significant (Appendix —II). The component due to o’g being more than o’s

indicated the preponderance of additive genetic effect for the trait.

The line 101 and S-12 were good general combiners as they exhibited the
significant gca estimates with negative values. The line FT-13 (-1.17), Pepsi-92
(-0.78), V-16 (-0.50) were the medium general combiners for the trait. The tester
Solan Vajr had (-0.38) good and FT-5 and 603 had the poor general combining ability
estimates for early flowering. Amongst F,’s, the cross S-12 x Solan Vajr showed the
significant negative specific combining ability effects. The highest negative sca
effects were recorded in the cross S-12 x Solan Vajr (-2.15) followed by Solan Gola x

Solan Vajr (-1.86), which involved good x good and poor x good general combiners,
respectively. '
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Table 12. Mean performance of parents, crosses, check and heterotic response

for stem end scar size (mm)

Per cent increase or decrease over
PARENTS Mean Better parents Check
gl Naveen-2000
LINES
1. SIOUX 10.06
2. BT-12 9.85
3. T- 1M 10.12
4. 1794 11.33
5. 2694 8.17
6. Al-14 8.63
7. V-16 10.20
8. FT-13 8.59
9. Sel-6 1.75
10. S-12 7.67
11. 101 7.13
12. Pepsi-92 11.55
13. Solan Gola 8.34
14. Money Maker 6.70
15. FT-9 10.67
TESTERS
16. Solan Vajr 9.90
17. FT-5 8.79
18. 603 9.24
CROSSES
1. SIOUX x FT-5 10.01 -0.50 11.10
2. SIOUX x 603 9.22 -8.35 2.33
3. SIOUX x Solan Vajr 12.39 23.16* 71 b
4. BT-12x FT-5 12.91 33.81* 43.29*
5. BT-12 x 603 11.80 19.80 30.97¢
6. BT-12 x Solan Vajr 12.66 28.53* 40.51*
7. T-777 x FT-5 9.95 -1.68 10.43
8 T-777 x 603 10.11 -0.10 12.21
9. T-777 x Solan Vajr 9.08 -10.28 0.78
10. 1794 x FT-5 10.55 -6.88 17.09
11. 1794 x 603 10.87 -4.06 20.64
12. 1794 x Solan Vajr 12.66 11.74 40.51*
13.2694 x FT-5 1042 18.54 15.65
14. 2694 x 603 9.91 7.25 9.99
15. 2694 x Solan Vajr 12.58 27.07* 39.62*

Contd.. ..



Per cent increase or decrease over |

PARENTS Mean Better parents Check
Naveen-2000
16. Al-14 x FT-5 9.55 8.65 5.99
17. Al-14 x 603 10.26 11.04 13.87
18. Al-14 x Solan Vajr 11.69 18.08 29.74*
19. V-16 x FT-5 11.36 11.37 26.82*
20. V-16 x 603 10.02 -1.76 11.21
21. V-16 x Solan Vajr 7.36 -27.84* -18.31
{ 22. FT-13x FT-5 11.00 25.14 22.07 5
|23 FT-13 x 603 8.62 6.71 433 |
% 24. FT-13 x Solan Vajr 11.56 16.77 28.30* \
25. Sel-6 x FT-5 11.54 31.29* 28.08* |
26. Sel-6 x 603 11.87 28.46* 31.74* |
27. Sel-6 x Solan Vajr 12.65 27.78* 40.40* |
28.S-12x FT-5 8.86 0.80 -1.66
29.S-12 x 603 9.44 2.16 4.77
30. S-12 x Solan Vajr 9.84 -0.61 9.21 ;
31. 101 x FT-5 7.32 -16.72 -18.76 |
32.101 x 603 7.08 -23.38 -21.42
33. 101 x Solan Vajr 8.21 -17.07 -8.88
34. Pepsi-92 x FT-5 10.02 -13.25 11.21
35. Pepsi-92 x 603 9.14 -20.87 1.44
36. Pepsi-92 x Solan Vajr 9.72 -15.84 7.88
37. Solan Gola x FT-5 9.92 12.86 10.10
38. Solan Gola x 603 9.04 -2.16 0.33 ~
39. Solan Gola x Solan Vajr 9.35 -5.56 o R
40. Money Maker x FT-5 7.24 -17.63 -19.64 !
41. Money Maker x 603 8.42 -8.87 -6.55 |
42. Money Maker x Solan Vajr 8.93 -9.80 -0.89
43. FT-9x FT-5 8.25 -22.68 -8.44
44. FT-9 x 603 8.29 -22.31 -7.99
45. FT-9 x Solan Vajr 11.05 3.56 22.64
CHECK
46. Naveen-2000 9.01
SE(d)+ 1.13
CDyg ys 2.22




Table 13. Mean performance of parents, crosses, check and heterotic response
for total soluble solids ("B)

Per cent increase or decrease over

Contd. ...

Mean Better parents Check

{ Naveen-2000
" LINES
} 1. SIOUX 4.13 ;
2. BT-12 4.00
l 3. T-777 4.17

4. 1794 4.27 ‘

5. 2694 3.27 ;
6. Al-14 3.53 |
1 7. V-16 4.23 f
8 FT-13 4.07 |
9. Sel-6 4.43 |

10. S-12 4.33 i

11. 101 4.13

12. Pepsi-92 3.87

13. Solan Gola 4.15

14. Money Maker 3.57

15. FT-9 430

TESTERS

16. Solan Vajr 437

17. FT-5 425

18. 603 4.03

CROSSES

1. SIOUX x FT-5 4.25 0.00 0.47

2. SIOUX x 603 4.07 -1.45 -3.78

3. SIOUX x Solan Vajr 429 -1.83 1.42

4. BT-12x FT-5 431 1.41 1.89

5. BT-12x 603 4.05 0.50 -4.26

6. BT-12 x Solan Vajr 447 5.18 5.67

7. T-777x FT-5 440 5.52 4.02

8. T-777 x 603 4.05 -2.88 -4.26

9. T-777 x Solan Vajr 4.50 2.97 6.38

10. 1794 x FT-5 3,53 -17.33 -16.55

11. 1794 x 603 4.10 -3.98 -3.07
| 12. 1794 x Solan Vajr 4.65 6.41 9.93

13.2694 x FT-5 397 -6.59 -6.15

14. 2694 x 603 3.80 -5.71 -10.17

15. 2694 x Solan Vajr 4.88 0.21 15.37




PARENTS

Mean

Per cent increase or decrease over

Better parents Check
Naveen-2000
16. Al-14 x FT-5 4.92 15.76 16.31
17. Al-14 x 603 5.83 44.67* 37.83*
18. Al-14 x Solan Vajr 487 11.44 15.13
19. V-16 x FT-5 5.10 20.00* 20.57*
20. V-16 x 603 4.88 15.37 15.37
21. V-16 x Solan Vajr 523 19.68* 23.64*
22. FT-13x FT-5 4.62 8.71 9.22 |
23 FT-13 x 603 4.75 16.71 12.29 §
| 24. FT-13 x Solan Vajr 4.89 11.90 15.60 ‘1
25 Sel-6 x FT-5 4.80 8.35 13.48 ',
26. Sel-6 x 603 4.99 12.64 17.97 t
27. Sel-6 x Solan Vajr 4.46 0.68 5.44 !
28.S-12 x FT-5 473 9.24 11.82
29.S-12 x 603 4.26 -1.62 0.71
30. S-12 x Solan Vajr 4.77 9.15 12.77
31.101 x FT-5 4.63 8.94 9.46
32. 101 x 603 3.87 -6.30 -8.51
33. 101 x Solan Vajr 4.76 8.92 12.53
34. Pepsi-92 x FT-5 4.44 447 4.96
35. Pepsi-92 x 603 4.18 3.72 -1.18 ,
36. Pepsi-92 x Solan Vajr 458 4.81 8.27 '
37. Solan Gola x FT-5 4.56 7.29 7.80
38. Solan Gola x 603 428 3.13 1.18 .
39. Solan Gola x Solan Vajr 4.68 7.09 1064 |
40. Money Maker x FT-5 4.64 9.18 9.69 ’|
41. Money Maker x 603 427 5.96 0.95 |
42. Money Maker x Solan 4.70 7.55 11.11
Vajr
43. FT-9 x FT-5 442 2.79 4.49
44. FT-9 x 603 4.26 -0.90 0.71
45. FT-9 x Solan Vajr 4.60 5.26 8.75
CHECK
46. Naveen-2000 4.23
SE(d)+ 0.39
CDygs 0.77




Table 14. Mean performance of parents, crosses, check and heterotic response

for plant height (¢cm)
Per cent increase or decrease over |
PARENTS Mean Better parents Check |
Naveen-2000 l
LINES —
1. SIOUX 121.67 ﬂ
2. BT-12 134.33 !
). T-I1 97.00 .
4. 1794 112.00 |
5. 2694 98.20 :
6. Al-14 112.67 !
7. V-16 96.80 |
8. FT-13 113.92 |
9. Sel-6 118.33 |
10. S-12 58.33 |
11.101 75.00 1
12. Pepsi-92 59.00 |
13. Solan Gola 128.13 :
14. Money Maker 113.53 ‘
15. FT-9 85.80 |
TESTERS |
16. Solan Vajr 122.20
13, FT-5 170.00
18. 603 47.43 |
| J
CROSSES |
I. SIOUX x FT-5 176.67 3.92 -0.93 |
2. SIOUX x 603 131.67 8.22 26.16* |
3. SIOUX x Solan Vajr 127.07 3.99 2874 |
4. BT-12x FT-5 180.00 5.88 0.94
5. BT-12x 603 151.67 12.91 -14.95 |
6. BT-12 x Solan Vajr 145.80 8.54 -18.24*
1o T-TVEx BT 174.67 2.75 -2.05
8. T-777 x 603 105.00 8.25 4112 |
9. T-777 x Solan Vajr 127.80 4.58 -28.34*
10. 1794 x FT-5 176.33 3.72 -1.12
11. 1794 x 603 139.33 1 24.40 -21.87*
12. 1794 x Solan Vaijr 158.00 29.30* -11.40
13.2694 x FT-5 181.67 6.86 1.87
14. 2694 x 603 125.80 28.11 -29.46*
15. 2694 x Solan Vajr , 155.07 26.90* -13.04

Contd. ...
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Per cent increase or decrease over |

PARENTS Mean Better parents Check \
Naveen-2000 |
16. Al-14 x FT-5 187.36 10.21 5.06 1
17. Al-14 x 603 153.33 36.08* 1402 |
' 18. Al-14 x Solan Vajr 148.67 21.66 -16.63 |
19. V-16 x FT-5 189.33 11.37 6.17
20. V-16 x 603 130.00 34.30* -27.10*
21. V-16 x Solan Vajr 162.00 32.57* -9.16
22. FT-13 x FT-5 190.00 11.76 6.54
23. FT-13 x 603 135.33 18.79 -4.86
| 24. FT-13 x Solan Vajr 169.67 38.85* -5.05
- 25. Sel-6 x FT-5 199.33 17.25 9, SR
| 26. Sel-6 x 603 138.33 16.90 2243 |
27. Sel-6 x Solan Vajr 167.61 37.16* -6.01 {
28.8-12 x FT-5 192.67 13.34 8.04 |
29.S-12x 603 69.33 18.86 -61.12* |
30. S-12 x Solan Vajr 155.67 27.39* -12.71 1
31.101 x FT-5 195.33 14.90 9.53 l
132,101 x 603 91.57 22.09 -48.65* |
' 33. 101 x Solan Vajr 142.67 16.75 -20.00* |
34. Pepsi-92 x FT-5 193.67 13.92 860 |
35. Pepsi-92 x 603 75.00 27.71 -57.94* |
36. Pepsi-92 x Solan Vajr 136.87 12.00 -2325* |
37. Solan Gola x FT-5 188.53 10.90 5.72 ’
| 38. Solan Gola x 603 135.87 6.04 -23.81* |
39. Solan Gola x Solan Vajr 141.33 10.30 -20.75* |
40. Money Maker x FT-5 189.67 11.57 6.36 .
41. Money Maker x 603 124.67 9.81 -30.09*
42. Money Maker x Solan 138.67 13.48 -22.24¢
Vajr
43. FT-9 x FT-5 188.33 10.78 5.61
44. FT-9 x 603 100.67 17.33 -43.55*
45. FT-9 x Solan Vajr 125.60 2.78 -29.57*
CHECK
46. Naveen-2000 178.33
SE(d)+ 15.26
CDoos 30.05




Table 15. Mean performance of parents, crosses, check and heterotic response
for harvest duration (days)

Per cent in
PARENTS Mean Better parccl:tzs i de%";ﬁiova
Naveen-2000 i
LINES |
I. SIOUX 37.00 :
2. BT-12 31.00 '.
3. T-777 34.67 |
4. 1794 36.33 a
5. 2694 37.33 i
6. Al-14 4233 1
17, V-16 40.00 |
8. FT-13 36.00 |
9. Sel-6 41.33
 10. 8-12 4233 |
‘11.101 39.67 - |
12. Pepsi-92 40.33 ?
13. Solan Gola 42.00 ||
14. Money Maker 34.67 !’
15. FT-9 33.33 |
TESTERS ;
16. Solan Vajr 41.67 |
17. FT-5 34.00 i
18. 603 37.20 i
CROSSES |
1. SIOUX x FT-5 34.05 -7.97 -26.51*
2. SIOUX x 603 36.00 -3.23 2230% |
3. SIOUX x Solan Vajr 36.33 -12.81 2158 |
4. BT-12x FT-5 32.33 -4.91 3022¢ |
5. BT-12x 603 34.10 -8.33 -26.40*
6. BT-12 x Solan Vaijr 36.00 -13.61 -22.30*
7. T-777x FT-5 35.00 0.95 -24.45* |
8. T-777 x 603 38.00 2.15 -17.98* |
9. T-777 x Solan Vajr 35.10 -15.77* 2424 |
10. 1794 x FT-5 35.00 -3.66 -24.45*
11.1794 x 603 36.10 -2.96 -22.08*
12. 1794 x Solan Vajr 38.33 -8.01 -17.27¢
13.2694 x FT-5 35.20 -5.71 -24.02*
14. 2694 x 603 36.30 2.76 -21.65*
15. 2694 x Solan Vajr 39.33 -5.61 -15.11°*
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PARENTS

Per cent increase or decrease over

Mean Better parents Check
Naveen-2000
16. Al-14 x FT-5 38.33 -9.45 17270
17. Al-14 x 603 36.67 -13.37 -20.85*
- 18. Al-14 x Solan Vajr 41.67 -1.56 -10.06
19. V-16 x FT-5 36.05 -9.88 -22.19*
20. V-16 x 603 37.67 -5.83 -18.69*
21. V-16 x Solan Vajr 37.33 -10.42 -19.43*
22. FT-13x FT-5 35.10 -2.50 2424 |
| 23. FT-13 x 603 35.33 -5.03 2374 |
24. FT-13 x Solan Vaijr 38.34 -7.99 1725 |
| 25. Sel-6 x FT-5 37.34 -9.65 -19.40* |
| 26. Sel-6 x 603 37.67 -8.86 -18.69* |
' 27. Sel-6 x Solan Vajr 40.67 -2.40 Ay |
28.S-12 x FT-5 35.30 -16.61* -23.81* |
29. $-12 x 603 34.33 -18.90* -25.90* |
30. S-12 x Solan Vajr 40.00 -5.50 -13.66 5
31.101 x FT-5 35.33 -10.94 -23.74% |
32.101 x 603 33.67 -15.12 -27.33*
33. 101 x Solan Vajr 39.00 -6.41 -15.82*
34. Pepsi-92 x FT-5 35.40 -12.22 -23.59*
35. Pepsi-92 x 603 35.67 -11.55 -23.00* |
36. Pepsi-92 x Solan Vajr 39.33 -5.62 > A S A
37. Solan Gola x FT-5§ 37.10 -11.67 -19.92¢ I'
38. Solan Gola x 603 36.67 -12.69 -20.85* |
39. Solan Gola x Solan Vajr 38.35 -8.69 i v
40. Money Maker x FT-5 38.68 11.57 -1651* |
41. Money Maker x 603 38.69 4.01 -16.49* ;
42. Money Maker x Solan Vajr 35.08 -15.81* -24.28% |
43. FT-9 x FT-5 35.33 3.87 -23.74*
44. FT-9 x 603 36.33 -2.34 -21.58*
45. FT-9 x Solan Vajr 37.67 -9.60 -18.69*
CHECK
46. Naveen-2000 46.33
SE(d)+ 3.17
6.24
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Table 16, Estimation of general combining ability effects of parents for different characters in tomato.

*Significant at 5% leve! of signiﬁc—;r;cc

| Parents Days to No.of | No.of |Yield per| Fruit Whole | Fruit | Fruit | Pericarp | No. of ~ Stem Total l"hm_r l‘i;;!;lj
, first fruits/ | fruits plant | weight fruit length | breadth | thickness [locules/f | end scar | soluble | height | duration
Bk flowerin cluster | /plant firmness ruit size solids
Lines
Sioux -0.12 -0.29* | -2.07* | -71.41* 525 753 -0.06 0.19 0.49* -0.34* 048 031* | -806 -1.23
BT-12 1.33 -0.19 <0.29 | -11429*| 4389 -19.69 0.34* 0.06 0.44* -0.23 2.40* 024 596 255"
|T-777 -0.01 -0.02 -0.25 |-252.81* | -11.62* 18.42 -0.28* 017 -0.12 -0.14 -0.35 -0.20 |-17.37* -0.66
1794 0.88 -0.34* 327% | 304.17* 1.32 102.53* 0.09 0.54* 0.18 0.32* 1.30% | -0.42* 4.69 022
2654 -0.27 -0.33* 0.62 | 102.00* | 7.86* | -44.69* 0.09 0.48* 0.07 -0.06 091* | -0.30° 098 0.25
Al-14 1.14 0.21* -0.78 -15.09 1.93 -70.47* 0.06 0.16 0.14 0.09 044 0.69* 991 219
V-16 -0.50 -0.10 -1.40% | -141.62* | -1.84 86.20* -0.04 0.06 0.46* -0.10 -0.48 0.55°* 7.25 0.32
FT-13 -1.17 0.36* -0.77 0.53 241 13.09 0.20 0.20 0.17 0.32* 033 0.24 11.80* -0.44
Sel-6 033 0.13 | -1.18* | -99.26* | -098 | -39.58* | 0.10 0.08 0.05 0.12 196* | 023 | 15.23¢ 1.86 |
S-12 -2.34* -0.04 -0.28 10.48 2.59 84.86* -0.04 -0.59* -0.29 0.35* -0.68 0.07 |-13.97* -0.15
101 -2.58¢ -0.04 093 | 131.83* | 231 4442* | 003 | -0.48° -0.53* 020 | -2.52* | -0.10 | -10.01 | -0.69
Pepsi 92 0.78 -0.25* 0.45 -5.88 0.88 2532 -0.09 -0.27* 0.31 0.18 044 -0.12 3.98 0.11
Solan Gola 1.37 0.10 -4.18* | -379.76* | -3.50 -26.32* | 0.30* -0.24 -0.45* 0.18 -0.62 -0.01 2.05 0.68
Money Maker 0.77 0.36* 321 37.14 -6.65 -105.2* -0.22 -0.27* -0.45* -0.46* | -1.87* 0.02 -2.10 0.79
FT-9 1.96* 0.68* 4.86% | 494.95* 434 -76.36* -0.49* -0.11 -0.47* -0.04 -0.86* -0.09 -10.33 -0.25 |
Testers |
Solan Vajr -0.38 0.08* | 7 b 119.59* 0.01 213:.73" 0.12* -0.09* 0.09 -0.08 -0.13 -0.03 33.73* -0.99* :
FT-5 0.34 -0.08* -0.86* | -87.15* -0.88 -151.6* 0.08 0.07 0.05 0.01 0.45* | -0.14* | -27.36* -0.48
603 0.04 0.01 -0.71* | -32.44* 0.87 -62.13* 0.04 0.02 -0.15* 0.06 0.59* 0.17* -6.36* 1.47°
SE(gn 0.78 0.10 0.54 36.33 347 10.55¢ 0.12 0.13 0.19 0.16 0.37 0.13 5.57 1.1:
SE(g)) 029 0.04 0.20 13.73 1.31 3.99* 0.05 0.04 0.07 0.06 0.14 0.05 2.11 0 4;
SE(gi-gi)line | 40 0.17 092 59.08 5.47 19.24* 0.20 0.20 0.34 026 0.65 02} {183 ") :
SE(g)-giMester 0.63 108 | 041 | 2642 | 245 | 860 | 009 | 009 | 015 | 012 ] 029 | o40 [ 38

o
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4.2.2 Number of fruits per cluster

The variance due to general combining ability and specific combining ability
were significant (Appendix ~1I), however, the component o’s was higher than o’g

depicting the greater role of non-additive genetic variance.

The line FT-9 had significantly higher gca effects (0.68) followed by FT-13
(0.36) and Money Maker (0.36) indicating them to be good general combiners for the
trait. The tester Solan Vajr (0.08) had higher gca effects than FT-5 (-0.08) and 603 (-
0.01). Amongst F,’s, only three cross combinations viz., Money Maker x FT-5, Al-14

x Solan Vajr and 101 x 603 exhibited the significant positive sca effects for the trait.
4.2.3 Number of fruits per plant

The perusal of data in Appendix ~II revealed that the variance due to general
combining ability and specific combining ability were significant. The variance due to
sca was higher than variance due to gca indicating the predominance of non-additive

genetic effects in the expression of this trait.

The line FT-9 (4.86), 1794 (3.27) and Money Maker (3.21) were good general
combiners for the number of fruits per plant as they exhibited significantly higher gea
effects while the line Solan Gola (-4.18), Sioux (-2.07) were the poor general
combiners for the trait. The tester Solan Vajr (1.57) had good gca. The crosses Sioux
x FT-5 (3.98), Pepsi —92 x Solan Vajr (2.98) and V-16 x FT-5 (2.65) had significant
sca effects and involved poor x poor, poor x good and poor x poor general combiners,

respectively.
4.2.4 Yield per plant

The analysis of combining ability showed that variance due to general
combining ability and specific combining ability was significant (Appendix-II). The
estimates of variance due to sca being more than those of gca, indicated the greater
role of non-additive genetic variances. The best general combiners among the lines
were FT-9 (494.95) and 1794 (304.17), as these lines had highly significant positive
gca effect, whereas Solan Gola (-379.76), T-777 (-252.81) and V-16 (-141.62) were

1,._,...“'
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poor general combiners for yield per plant. Tester Solan Vajr (119.59) had good gea
s. whereas, FT-5 (-87.15) and 603 (-32.44) proved to be poor general combiners

effect
for vield per plant,

Amongst F;'s only twelve hybrid combinations showed significant positive
sca effects. The combination 1794 x FT-5 (302.32) exhibited highest sca effect
followed by Money Maker x 603 (282.64), Money Maker x Solan Vajr (253.88),
Sioux x FT-5 (218.11) and Pepsi-92 x Solan Vajr (206.97) which involved good x
poor. good x poor, good x good, poor x poor and poor X good general combiners,

4.2.5 Fruit weight

It is evident from Appendix -II that the variance due to general and specific
combining ability were significant. The variance due to sca (o”s) was greater than gca

(o°g) indicating the greater role of non-additive genetic variance for fruit weight.

The lines 2694 (7.86), Sioux (5.25) and FT-9 (4.34) Were good general
combiners, while lines T-777 (-11.62), Money Maker (-6.65) and BT-12 (-4.89) were
poor general combiners showing significant negative gca values. The tester 603 (0.87)

had higher magnitude of gca effects than that of Solan Vajr (0.01) and FT-5 (-0.88).

Only one F,’s exhibited significant negative sca effects. The highest sca

effects were observed in cross combination of BT-12 x 603 (5.75) followed by 1794 x
FT-5 (5.55).

4.2.6 Whole fruit firmness

The variances due to general combining ability and specific combining ability
were significant (Appendix-II), however, the magnitude of variance due to sca was
ereater than that of gea indicating greater role of non-additive genetic variance for

expression of this trait.

The line 1794 (102.53) showed significant positive gca effects over other lines
for whole fruit firmness followed by V-16 (86.20) and S-12 (84.86) and were good
general combiners for this trait. The lines Money Maker (-105.25), FT-9 (-76.36), Al-
14 (-70.47) and 2694 (-44.69) were considered to be poor general combiners for the



Table 17. Estimation of specific combining ability effects of hybrids for different characters.

- ———— e,

% Days to No.of | No.of | Yield Fruit Whole Fruit Fruit | Pericarp | No. of Stemend | Total Plant | il.;n;—‘
HYBRIDS first fruits/ | fruits/ per Weight fruit length | breadth | thickness | locules/ | scarsize | soluble | height | duration
‘ flowering | cluster | plant plant firmness fruit solids
Sioux x FT-5 -0.28 0.18 3.98* |218.11*| -5.84 31.60* | -0.24 -0.13 0.02 .27 039 0.08 219 | 042
Sioux x 603 -1.01 002 | -358* |-2448*| 255 -17.74 0.00 -0.11 -0.23 -0.26 -0.87 0.01 13 89 1.02
Sioux x Solan Vajr 1.29 0.16 040 | 26.69 3.29 -13.87 0.24 0.23 0.20 0.53* 1.26* 008 | -1170 | 060
[BT-12 x FI-5 -1.40 048* | -0.13 9.69 1.07 -85.14* | -0.15 | -035* -0.01 0.23 0.59 006 | -128 | 082
BT-12 x 603 0.55 0.48* 003 [11529*| 5.75 97.16* 0.04 0.21 -0.04 0.01 -0.20 009 | 1987° | 044
|BT-12 x Solan Vajr 0.85 0.01 0.16 [-12498*| -6.82 -1131 | 0.1 0.14 0.04 24 -0.38 0.02 699 038
T-777 x FT-§ 0.27 022 | -250* [-114.68* 3.1 4829* | 003 | -041* 0.02 0.09 037 011 5.12 0.04
T-777 x 603 0.21 0.11 227 | 1826 | -690 | 41.04° -0.30 0.29 -0.18 0.25 0.85 013 | -346 245
-777 x Solan Vajr -0.48 0.11 0.23 96.41 3.97 1.25 0.33 0.12 0.15 0.33 -1.23* 0.01 166 | -241
1794 x FT-5 -0.29 0.14 1.98* [302.32*]| 5.55 | 209.60* | 0.6 0.22 0.39 041 -0.68 053 | -1528 | 049
1794 x 603 -0.34 0.17 | -2.59* |-265.37*| -2.48 | -187.40* | -0.38* | -0.24 -0.28 0.09 -0.03 0.15 8 80 0.10
1794 x Solan Vajr 0.63 0.03 060 | -3694 | -3.07 -22.20 0.12 0.03 0.12 -0.49* 0.71 039* | 648 0.38
2694 x FT-5 -1.26 0.16 -1.13 | 3347 | 491 -5.51 -0.53* | 021 -0.38 -0.15 0.42 022 | 624 | 075
2694 x 603 -0.19 0.09 1.64* | 27.79 | -394 24.48 0.11 0.19 0.15 0.10 0.61 027 | -102 | -0.16
12694 x Solan Vajr 1.45 0.25 051 | 6126 | -0.97 -1898 | 042* | -0.03 0.53* 0.05 1.02¢ 049* | 726 0.92
Al-14 x FT-5 0.46 0.55* | -2.78* |-140.04*| 3.57 -13.40 0.11 -0.11 0.66* 0.23 -0.82 026 | -9.50 0.44
Al-14 x 603 -0.50 0.01 246* |141.89* | -2.55 8.60 -0.21 0.07 0.1 -0.01 0.21 0.76* | 17.58 -1.74
Al-14 x Solan Vajr 0.04 0.54* 0.31 -1.84 | -1.02 4.80 0.11 0.18 0.77* 0.23 0.60 -0.51° | -8.08 :{gg
V-16 x FT-5 -1.72 0.03 265* |13666°| -299 | -2840 | 0.66* 0.27 0.4 0.23 1.91° 006 | 484 113
V-16 x 603 2.71* 028 | -1.58° | -82.43 1.18 -6.40 0.18 0.14 0.18 -0.26 0.89 20.05 -3.;)? { -1
V-16 x Solan Vajr -0.99 0.25 -1.07 | -54.23 1.82 34.80° | -0.84* | -04I 0.27 0.03 -2.81° -0.01 B 7} .16
FT-13 x FT-5 1.77 0.09 136 | 181.26* | 2.83 4.71 036* | 0.54* 061°* -0.27 0.74 0.10 '54 YT
FT-13 x_603 0.05 017 | -100 |-14747°] -3.56 | 663 | -045° | 0.19 [ -174* ] -054° | -1327 L B Lo
FT-13 x Solan Vajr 182 026 | 036 | -33.79 | 0.72 1.91 008 | o036* | 11+ | 08i° | 08 20 e T 02
Sel-6 x FT-5 0.27 0.19 0.76 6.29 -2.36 -2.62 0.08 0.22 -0.50 018 | -035 0.08 15 ST
Sel-6 x 603 0.12 0.39¢ 0.19 83.38 3.57 -7.29 0.20 0.22 0.63 002 | 03l %:i. : = Tk
Sel-6 x Solan Vajr 0.15 058° | 095 | -8967 | -1.21 991 -0.28 000 | -013 | -020 | 0.4 o185 1972 | 025
S-12 x FT-5 1.94 036* | -1.13 |-104.18*] -2.34 -17.06 0.21 042° | 045 | 0.2 | -0.39 TR B K
S-12 x 603 021 0.23 197° | 182.26* | 395 493 0.4 | 003 | -039 | -030 | 051 | 019 =222 =



{Hybrids Days to No.of | No.of | Yield Fruit Whole Fruit Fruit | Pericarp | No.of |Stemend | Total | Plant | Marvest
first fruits/ | fruits/ per Weight fruit Length | Breadth | Thickness | locules/ | scarsize | soluble | Height | Duration
flowering | cluster | plant plant firmness Fruit solids
|S-12 x Solan Vajr -2.15* 0.13 083 | -78.08 | -1.60 12.13 0.08 -0.39* -0.06 0.18 0.12 001 | 2281* ] 198
(101 x FT-5 0.15 -0.40* 132 [162.81* | 227 5.38 -0.01 -0.07 -0.95* -0.20 -0.08 024 | 1842°| 033
101 x 603 -0.55 0.53* -025 | 4205 | -1.01 2.04 -0.20 -0.15 0.51 0.14 0.00 041° |-2426*| -1.85
101 x Solan Vajr 0.40 -0.13 -1.07 [-120.76*] -1.26 -7.42 0.21 0.22 0.45 0.06 0.08 0.17 5 84 1.53
Pepsi-92 x FT-5 -1.28 008 | -2.12* | 9563 | 3.52 -1.18 0.05 -0.43* 0.24 0.51* 0.53 007 2.76 -0.41
Pepsi-92 x 603 0.32 026 | -087 [-111.34*] -251I 9.48 0.37* 0.15 0.58* 0.85* -0.03 008 | 11.18 | -065
Pepsi-92 x Solan Vajr|  0.96 0.34* 2.98* |20697*| -1.00 -8.29 -0.42° 028 -0.82* -0.34 0.50 0.01 -13.94 1.06
Solan Gola x FT-5 2.22¢ 0.36* 043 | -8620 | -6.65 -12.54 021 -0.12 0.15 0.34 0.61 0.08 -0.44 0.72
Solan Gola x 603 -0.36 009 | -1.14 | 4646 | 1.64 22.56 0.26 0.14 0.13 -0.20 0.06 -0.08 7.98 0.22
Solan Gola x Solan -1.86 -0.27 0.71 | 132.66*| 5.01 -10.01 -0.05 -0.02 027 0.15 -0.68 0.00 -7.55 | -0.50
Vajr
Money Maker x FT-5|  0.16 081* | -1.86* [-536.62*| -10.04* | -23.62 0.04 0.02 0.21 0.01 -0.82 0.13 5.14 2.19
Money Maker x 603 -0.90 -0.40* 135 | 28264* | 427 7.71 0.25 0.11 0.95* 0.20 0.68 -0.13 0.93 1 .69.
Money Maker x 0.74 041* | 051 [25388*| 5.77 15.91 -0.28 -0.13 -0.74* 0.21 0.15 0.00 607 | -3.88
Solan Vajr
FT-9 x FT-5 -1.02 032* | -083 | 2665 3.39 -12.84 0.17 0.14 -0.05 0.02 081 0.02 1.74 | -0.12
FT-9x 603 -0.08 -0.46* 1.16 88.40 0.06 7.48 0.00 -0.26 -0.08 -0.10 0.45 002 | -0.84 0.3’75
{FT-9 x_Solan Vajr 111 0.14 032 |-115.05%| -3.45 5.36 0.17 0.13 0.13 0.07 1.26* 000 -10.30 .10 57
SE (si)) 1.10 014 | 076 | 5138 | 491 1493 | 0.17 0.17 0.26 0.22 0.52 0.19 1768686 =
|SE (sij-skj) 231 0.25 1.58 | 108.96 | 10.3] 31.65 0.32 0.33 0.51 041 1.05 0.35 S 322
SE (sij-ski) 2.26 0.29 1.56 | 10530 | 10.06 30.59 0.35 0.36 0.54 0.46 1.07 0.38 ; 22

*Significant at 5% level of significance




trait, In male parent Solan Vajr was a good general combiner which exhibited

significant positive gea effects (213.73), whereas FT-5 and 603 were poor combiners,

Amongst Fy's, only five hybrid combinations showed significant positive sca

effects. The highest positive sca effects were observed in cross 1794 x FT-5 (209.60)
followed by BT-12 x 603 (97.16).

4.2.7 Fruit Iengtﬁ

The analysis of variance for general combining ability and specific combining
ability were significant (Appendix-II). The component of variance due to sca (c’s)
was greater than gca (6°g) indicating the preponderance of non-additive genetic effect

for the trait.

The estimates of gca were significant and positive in line BT-12 (0.34) and
Solan Goela (0.30). The magnitude of gca was also positive but non-significant in line
FT-13 (0.20) and Sel-6 (0.10). The tester FT-5 (0.08) had higher gca effects than 603
(0.04) and Solan Vajr (-0.12). The highest positive sca effects were observed in cross
V-16 x FT-5 (0.66) followed by 2694 x Solan Vajr (0.42), Pepsi-92 x 603 (0.37), FT-
13 x FT-5 (0.36) and T-777 x Solan Vajr (0.33).

4.2.8 Fruit breadth

The analysis of variance (Appendix-II) showed that differences due to
females, males and females x males were significant. The component o’s was lesser
than o’g indicating the greater role of additive genetic variance for the expression of

the trait.

The line 1794 (0.54) which was statistically at par with 2694 (0.48) exhibited
the highest significant positive gca effects for fruit breadth. The lines S-12 (-0.59) and
101 (-0.48) were the poor general combiners. The tester FT-5 (0.07) had better gca
effects than 101 (0.02) and Solan Vajr (-0.12) for the character. Amongst F,’s. only
two cross combinations viz., FT-13 x FT-5 (0.54) and S-12 x FT-5 (0.42) exhibited

the significant positive sca effects.
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4.2.9 Pericarp thickness
The analysis of variance for combining ability showed significant variance due

: : 2
o females, males and females x males (Appendix ~I1). The magnitude of o’s was

higher than that of o’g and their ratio indicated the predominant role of non —additive

senetic variances for pericarp thickness in tomato.

The line Sioux (0.49) showed highest positive gca followed by V-16 (0.46)
and BT-12 (0.44), while the lines 101 (-0.53) and FT-9 (-0.47) were poor general

combiners for the trait. The tester Solan Vajr (0.09) exhibited higher gca than FT-5
(0.05) and 603 (-0.15). Among F,’s six cross combinations exhibited significant
positive sca effects. The combination FT-13 x Solan Vajr (1.13) showed highest sca

effects followed by Money Maker x 603 (0.95) and Al-14 x FT-5 (0.66).

4.2.10 Number of locules per fruit

It is evident from analysis of variance that the differences for variances due to

females. males and females x males were significant for combining ability effects

( Appendix-II).

The estimates of o’s was higher in magnitude than o’g, indicating the greater
role of non-additive genetic variances for number of locules per fruit. The line Money
Maker (-0.46) exhibited significant gca effects with negative value showing good
veneral combining ability for the expression of trait followed by Sioux (-0.34) ad BT-
12 (-0.23). The line S-12 (0.35), 1794 (0.32), FT-13 (0.32) exhibited significant
positive gca effects indicating poor general combining ability for this trait. The tester
Solan Vajr (-0.08) had good general combining ability for number of locules per fruit.
Out of twenty F;'s which exhibited negative sca effects, FT-13 x 603 (-0.54) recorded
the highest significant negative value closely followed by Pepsi-92 x FT-5 (-0.51)
and 1794 x Solan Vajr (-0.49) for number of locules per fruit.

4.2.11 Stem end scar size

The analysis of variance for combining ability is presented in Appendix -II.
The variance due to general combining ability and specific combining ability were
significant. The magnitude of variance due to gca was lesser than that of sca effects,
indicating the role of non-additive genetic variances.



The lines 101 (-2.52) and Money Maker (-1.87) showed significant gea effects
with negative values exhibited good general combining ability for the expression of
trait. Whereas, the lines BT-12 (2.40) and Sel-6 (1.96) showed significant positive gca
effects indicating them to be poor general combiners followed by 1794 (1.30). The
tester FT-5 (-0.45) was good general combiner for the expression of trait as it had
higher magnitude of gea with negative value, whereas 603 was poor general

combiner.

Among F,’s, the sca effects were significantly negative in V-16 x Solan Vajr
(-2.81) followed by FT-13 x 603 (-1.32) and T-777 x Solan Vajr (-1.23) for stem end

scar size, however highest positive sca effects was exhibited by V-16 x FT-5 (1.91).
4.2.12 Total soluble solids

The variances due to general combining ability of females and males and
specific combining ability of females x males were significant for total soluble solids
(Appendix-II). The magnitude of variance due to sca was higher than the variance
due to gca. indicating the greater role of non-additive genetic variances for the

expression of this trait.

The lines Al-14 (0.69) and V-16 (0.55) were good general combiners for
expression of this trait, as these lines exhibited significant positive gca eftects,
whereas lines 1794 (-0.42), Sioux (-0.31) and 2694 (-0.30) were the poor general
combiners for the trait. The tester 603 (0.17) had higher magnitude of gca effects than
that of Solan Vajr and FT-5.

Amongst F,'s the significant positive sca effects were higher in cross Al-14 x
603 (0.76) followed by 2694 x Solan Vajr (0.49). These crosses involved good x good

and poor x poor general combiners.

4.2.13 Plant height

The analysis of variance for plant height (Appendix-II) revealed that
differences due to females, males and female x males were significant. The magnitude
of variance due to sca was higher than gca indicating the greater role of non-additive

genetic variance for the expression of the trait.
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The lines Sel-6 (15.23) and FT-13 (11.80) exhibited highly significant gca
effects enabling to draw the conclusion that these lines could be good general
combiners for plant height, whereas, lines T-777 (-17.37) and S-12 (-13.97) were the
poor general combiners. The tester Solan Vajr (33.73) had significantly higher

magnitude of gca effects than FT-5 and 603,

Five F,'s had significantly positive specific combining ability effects being
highest in the Cross S-12 x Solan Vajr (22.81) followed by BT-12 x 603 (19.87).
I hese crosses involved poor x good and good x poor general combiners.

4.2.14 Harvest duration

The variances due to general combining ability and specific combining ability
were significant (Appendix-II). The component o’s was more than a’g indicating

greater role of non-additive genetic variances in the manifestation of this trait.

The line Al-14 (2.19) had highest significant positive gca effects indicating
that the line is a good general combiner for this trait. The positive gca effects were
also observed in lines Sel-6 (1.86), Money Maker (0.79) and Solan Gola (0.68),
whereas, lines BT-12 (-2.55), Sioux (-1.23), 101 (-0.69) and T-777 (-0.66) were poor
general combiners for the expression of trait. The tester 603 (1.47) had highest
magnitude of gea effects than that of FT-5 (-0.48) and Solan Vajr (-0.99).

Among Fy’s the highest magnitude of sca effects was observed in cross T-777
¥ 603 (2.45) followed by Money Maker x FT-5 (2.19) and S-12 x Solan Vajr (1.98)

for harvest duration.






Chapter-5
DISCUSSION

World wide popularity of tomato as food crop has attracted the attention of
breeders as well as growers more than any other vegetable crop. It is one of the major
cash crop of mid hills of Himachal Pradesh. Because of increased interest of growers
for hybrids having high yield, uniformity, earliness, wider adaptability and thicker
pericarp, the present investigation line x tester studies in tomato was carried out to
obtain information on the general and specific combining ability effects and
estimation of heterosis for various economic characters, so that superior I, hybrid
combination(s) of tomato could be identified for commercial use in the state. The
experimental material generated through crossing 15 lines with three testers alongwith
parents were compared with better parents and check Naveen-2000. The salient

research findings are discussed as under :
5.1 DAYS TO FIRST FLOWERING

Earliness is one of the major consideration for preferring hybrids over pure
line varieties. Negative heterosis is desirable for this character. Out of fourty-five
combinations eight hybrids showed negative heterobeltiosis. The combination S-12 x
Solan Vajr and T-777 x Solan Vajr flowered significantly earlier than their respective
carly parent. Out of these two combinations, (S-12 x Solan Vajr) was carlier in
flowering to check (Naveen-2000). Early flowering in hybrids have also been reported
by Jamwal et al. (1984), Kravchenko (1990), Dev (1991), Dod er al. (1992), Singh
and Singh (1993), Pujari and Kale (1994) and Joshi (1998).

The combining aiaility studies indicated that variances due to gca and sca were
significant, suggesting the importance of both additive and non-additive gene effects.
These results are in line with findings of Govindarasu ef al. (1983), Sharma (1988).
Dev (1991) and Cheema et al. (1996). The lines 101 and S-12 and tester Solan Vajr
were good general combiners for early flowering. The cross combination S-12 x
Solan Vajr exhibited highest negative sca estimates followed by Solan Gola x Solan
Vajr which involved good x good and poor x good general combiners, respectively.



<2 NUMBER OF FRUITS PER CLUSTER

I'he maximum increase in number of fruits per cluster over better parent
(38 98%) was recorded in the hybrid Al-14 x Solan Vajr. In general most of the
hybrids gave negative heterosis over better parent for fruits per cluster. Only thirteen

crosses showed positive heterosis. The results are in close conformity with those of

Jamwal e al. (1984), Sharma (1988) and Dev et al (1994).

The magnitude of variance due to sca was greater than gca, depicting the
ereater role of non-additive gene effects. Similar findings were obtained by Peter and
Rai (1980). Vozdova ef al (1990) and Dev (1991). Among the lines FT-9, FT-13 and
Money Maker and tester Solan Vajr were good general combiners. The crosses
Money Maker x FT-3, Al-14 x Solan Vajr and 101 x 603 exhibited the highest sca
effects. These crosses involved good x poor, good x poor and poor x poor general
combining parents. This emphasized the importance of both general and specific

combining ability estimates.
5.3  NUMBER OF FRUITS PER PLANT

In general most of the hybrids showed positive heterosis for number of fruits
per plant, indicating the character being under the control of dominant genes. The
heterobeltiotic effects were significantly positive in nineteen hybrid combinations out
of fourty-five. Similar findings of heterobeltiosis for the m&::& been reported by
Govindarasu ef al. (1983), Jamwal er al. (1984), Araujoad /. (1991), Dev et al
(1994), Kumar er al. (1995), Singh er al. (1995) and Joshi (1998’;.

The gea and sca variances were significant suggesting the importance of both
additive and non-additive genetic components. However, higher magnitude of o’sca
over o”gca for this trait indicated predominant role of non-additive gene action. These
results are in agreement with the findings of Anbu er al. (1980), Govindarasu ef al
(1983). Patil and Bojappa (1986b) and Sharma (1988). General combining ability of
parents revealed that the lines FT-9, 1794 and Money Maker and tester Solan Vajr
were good general combiners. The cross combination Sioux x FT-5 exhibited the

highest positive sca estimates.
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54  FRUIT YIELD PER PLANT

The character which makes a variety/ hybrid commercially popular is yield per
plant. It is the major objective of all the breeding programme. If yield per plant is
more, yield per unit area will also be more out of fourty-five F,'s, as many as fourty-
one exhibited positive heterosis over their better parents for this trait. The highest
percentage of heterosis was recorded in hybrid Al-14 x 603 (59.98%) which also
depicts the dominance of genes controlling high fruit yield per plant. The present
findings are in conformity with the findings of Anbu er al. (1980), Ahmed er al
(1988), Bora er al. (1993), Singh and Singh (1993) and Singh et al. (1995).

The combining ability analysis revealed the predominance of non-additive
genes which play a major role in expression of yield per plant. Similar results were
also reported by Rattan and Saini (1976), Jamwal et al. (1984), Sonone ef al. (1986),
Chandrasekhar and Rao (1989), Dod ef al. (1995) and Rai er al. (1997). The lines FT-
9 and 1794 and tester Solan Vajr were observed to be good general combiners for
fruit yield per plant. Hybrids 1794 x FT-5, Money Maker x 603, Money Maker x
Solan Vajr, Sioux x FT-5 and Pepsi -92 x Solan Vajr which exhibited high sca
effects, involved very good x poor, good x poor, good x good, poor x poor and poor x
good general combiners. Sangha (1960) was of the view that a combination involving
both the parents with high gca was the best specific combiners, while Khalif Allah
(1985) and Rudas and Blashchuk (1979) observed that in order to produce hybrid with
high yield, one of the parents should have high gca estimates.

5.5 FRUIT WEIGHT

Prashar and Enevoldesen (1993) reported that acceptable fruit weight in fresh
market tomato should be more or equal to 120 g per fruit, however, these days most

preferred fruit weight ranges from 65 to 85 gm.

In the present investigation the average fruit weight ranged from 47.57 to
100.43 g in parents. In general most of the hybrids showed negative heterosis over the
better parent. The cross 2694 x FT-5 showed the maximum average fruit weight
(90.61 g). None hybrid combinations recorded significant positive heterosis over their
corresponding better parent. The highest magnitude of heterotic effect was observed



in cross Sioux x Solan Vajr (18.42%). Similar findings of heterosis for fruit weight

" have also been reported by Sidhu er al. (1981), Singh er al. (1983), Ahmed ¢/ al

(1988). Araujo =+  (1991), Reddy and Reddy (1994), Dev et al. (1994), Kumar ef al.
~

(1995) and Singh er al. (1995).

I'he variance due to gca and sca were significant, indicating the role of both
dditive and non-additive gene action, though the non-additive gene actions were
predominant. Similar findings have been reported by Patil and Bajappa (1986a) and
('handrasekhar and Rao (1989). Lines 2694, Sioux, FT-9 and tester 603 were found to
be good general combines for this trait. Among the crosses Money Maker x Solan

Vajr exhibited the highest significant positive sca estimates. This combination

involved poor x average general combiner.

56 WHOLE FRUIT FIRMNESS

Firm fruited tomatoes have better shelf life and can withstand long
transportation. In the present studies, only one hybrid showed significant positive
heterosis over its better parent. However, most of the hybrids showed negative
heterobeltioses for this trait. These results are in close conformity with those of
Fageria (1994) and Sharma (1996), Joshi (1998) and Dobhal (1999).

Combining ability analysis revealed the significance of both additive and non-
additive genetic variances for this trait. Higher magnitude of o’s over o’g indicated
the preponderance of non-additive gene actions, for the expression of this trait.
Chandrasekhar and Rao (1989) also expressed similar views as the present one with
regard to combining ability effects of whole fruit firmness. Among lines 1794, V-16,
5-12 and tester, Solan Vajr had good gca for whole fruit firmness, The cross 1794 x
FT-5 exhibited the highest significant sca estimates followed by BT-12 x 603. These
crosses involved good x poor and poor x poor general combiners, respectively.

5.7 FRUIT LENGTH

The maximum increase in fruit length over better parent was 13.30 per cent
(Money Maker x FT-5). In general most of the hybrids gave negative heterosis for
fruit length. Out of forty-five hybrids, sixteen cross combzmt:ons showed positive
heterosis for fruit length. Increase in fruit length over better parent have also been
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reported by Chaudhary and Khanna (1972), Banerjee e al. ( 1973), Govindarasu et al
(1983), Jamwal er al (1984) and Dev (1991).

The magnitude of variance due to sca was greater than gea, indicating the
greater role of non-additive gene action. These results are in close conformity with
those of Anbu er al. (1980), Govindarasu et al. (1983), Patil and Bajappa (1986b) and
Sharma (1988). The lines BT-12 and Solan Gola and tester, FT-5 were good general
combiners. However, among F1's, crosses V-16 x Ft-5, 2694 x Solan Vajr, Pepsi-92 x
603 and FT-13 x FT-5 exhibited the highest sca estimates. These crosses involved

poor x good, good x poor, poor x good and good x good, general combiners.
5.8 FRUIT BREADTH

In general most of the hybrids showed negative heterosis for fruit breadth over
their respective better parent, indicating that the character is under the control of
additive genes. Out of fourty-five hybrids, eight combinations gave positive heterosis
for fruit breadth. The increase in fruit breadth over better parent have also been

reported by Banerjee er al. (1973), Jamwal er al. (1984), Boe (1988) and Dev (1991).

The combining ability studies revealed that both the additive and non-additive
gene actions were important. Comparison of o’s and o’g indicated the preponderance
of additive gene action for the expression of this trait. These results are in line with
the findings of Singh and Singh (1980), Govidarasu ef al. (1983) and Sharma (1988).
Among the lines 1794 and 2694 and tester, FT-5 were good general combiners.
Hybrid combinations FT-13 x FT-5 and S-12 x FT-5 had higher sca estimates. These

combinations involved good x good and poor x good general combiners, respectively.

59 PERICARP THICKNESS

Pericarp thickness is the primary character contributing towards the whole
fruit firmness (Ahrens er al, 1987). In the present findings most of the hybrids
showed negative heterosis over the better parent. The highest significant positive
heterosis was observed in cross Sel-6 x 603 (22.89%) for pericarp thickness over its
better parent. Heterosis for pericarp thickness have also been reported by Rattan and
Saini (1976) and Yadav e al. (1991).
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Combining ability analysis revealed, that the magnitude of non-additive
\ariances (o°s) was higher than additive variance (o’g) indicating preponderance of
non-additive gene actions. Similar findings have also been reported by Sidhu er al
(1981). Bhutani (1981), Dixit er al.( 1980) and Patil and Bojappa (1986b).

Amongst the lines Sioux V-16 and BT-12 and tester, Solan Vajr were good
veneral combiners. The cross FT-13 x Solan Vajr exhibited higher significant sca

estimates which involved good x good general combiners.

5.10 NUMBER OF LOCULES PER FRUIT

Generally varieties/hybrids with less number of locules and higher pericarp
thickness are preferred in processing industry. Dundi and Mandalageri (1991)
reported that less number of locules per fruit indicated the firmness in tomato fruit. In

the present studies maximum negative heterosis over the better parent was observed in

cross Sioux x FT-3.

Present findings suggested that number of locules per fruit was under control
of non-additive genes as the ratio of the gca and sca variance was less than one, which
is in close conformity with the results of Kalloo er al. (1974) and Vijaymohan er al.
(1986). Among the lines Money Maker, Sioux and tester Solan Vajr were good
ceneral combiners. However, the crosses FT-13 x 603, Pepsi-92 x FT-5 and 1794 x
Solan Vajr showed significantly higher negative sca. These crosses involved poor x

poor, poor x medium and poor x good general combiners, respectively.
S5.11  STEM AND SCAR SIZE

Stem end scar size is relatively new aspect studied during the present course of
investigations. Very little work have been done on this aspect in past. A smaller stem
end scar size is preferred from processing and fresh consumption point of view.
Moreover, the smaller stem end scar size avoids attack of fruit fly (Kohli, 1998). In
the present findings, the most of the hybrids showed positive heterosis over the better
parent. indicating that the larger stem end scar size is under the control of dominant

genes. Though, the highest negative heterosis was observed in cross V-16 x Solan
Vajr (-27.84%).
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Combining ability analysis revealed the importance of both additive and non-
additive gene actions for this trait. Among the lines 101 and Money Maker and tester,
FT-5 were found to be good general combiners. The hybrids V-16 x Solan Vajr, FT-
I3 x 603 and T-777 x Solan Vajr exhibited significantly higher negative sca effects.
These crosses involved medium x medium, poor x poor, medium x poor general

combiners.

5.12 TOTAL SOLUBLE SOLIDS

High soluble solids content is the desirable quality attribute in processing of
tomato products. Out of forty-five hybrids, three hybrids recorded significant positive
heterosis over their corresponding better parents. All three hybrids also exhibited
significant positive increase over the check (Naveen-2000), which indicates the
dominance of higher TSS over lower TSS value in tomato. Heterobeltiosis for total
soluble solids has also been reported by Rattan and Saini (1979), Govindarasu er af
(1983) and Legon ef al. (1984).

The variance due to gca and sca were significant. The magnitude of variance
component of gca (o’g) was less than the sca (6%s), indicating the preponderance of
non-additive genetic variance. These results are in close conformity with those of
Singh and Nandpuri (1970), Rattan and Saini (1979), Patil and Bojappa (1986a).
Patgaonkar ef al. (1993) and Kurian and Peter (1995). Among the lines Al-14 and V-
16 and tester 603 were the best general combiners. The crosses Al-14 x 603 and 2694
x Solan Vajr exhibited the highest significant positive sca effects. These combinations
involved good x good and poor x poor general combiners, respectively. This

suggested the importance of both additive and non-additive gene effects.

5.13 PLANT HEIGHT

Plant height assumes significance in the wake of longer harvest duration and
high incidence of buck eye fruit rot in mid hills of Himachal Pradesh where

indeterminate cultivars/ hybrids are preferred over dwarf ones.

Positive heterobeltiosis effects were observed in all the hybrid combinations

for this trait, which shows that more plant height was under the control of dominant

73



genes. Increase in plant height due to heterotic effects has also been reported by
Sidhu ef @ (1981), Jamwal ef al (1984), Dev et al. (1994) and Sharma (1996).

Present studies revealed that magnitude of variance due to sca (a”s) was higher
than gea (o’g) indicating that .the non-additive gene action is controlling the
expression of the trait. Over all it suggest that heterosis breeding can bring substantial
improvement in plant height. The results are in close conformity with those of Kalloo
et al (1974). Bhutani (1981), Dod e al. (1990), Farkas (1993), Dev e al. (1994) and
Sharma (1996). The lines Sel-6 and FT-13 and tester Solan Vajr were good general
combines for plant height. Among the crosses S-12 x Solan Vajr and BT-12 x 603

exhibited the highest sca estimates.

5.14 HARVEST DURATION

Prolonged harvest duration is desirable for fresh market production of
tomatoes, as it assures continuous supply of vine ripe tomato and avoid glut in the
markets. Out of fourty-five hybrids only five exhibited positive heterosis over their

respective better parent for harvest duration. Similar findings has also been reported

by Sharma (1996).
The additive and non-additive gene actions were found to be equally important
for this trait.

Among the lines Al-14, Sel-6 and tester 603 were good general combiners.
However, the cross T-777 x 603, Money Maker x FT-5 and S-12 x Solan Vajr
exhibited highest magnitude of sca estimates. These combinationsinvolved poor x
good, good x poor and poor x poor general combiners, respectively.
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Chapter-6
SUMMARY

The present investigations entitled “Line x Tester Studies in Some Genotypes
of Tomato™ were undertaken to study general and specific combining ability,
involving 15 lines and three testers. The magnitude of heterosis over the better parent
and per cent increase or decrease over Naveen-2000 (Check) was also worked out. to
identify the best hybrid(s) for commercial utilization. The parents (15 lines and 3
testers) and their F,’s and a check (Naveen-2000) were transplanted in Randomised
Block Design with three replications at the experimental farm of the Department of
Vegetable Crops, Dr. Y.S. Parmar University of Horticulture and Forestry, Solan
during Kharif, 2002.

The characters selected for observations were days to first flowering, number
of fruits per cluster, number of fruits per plant, fruit yield per plant, fruit weight,
whole fruit firmness, fruit length, fruit breadth, pericarp thickness, number of locules

per fruit, stem end scar size, total soluble solids, plant height and harvest duration.

Analysis of variance for the experiment revealed wide genetic variability for

all the characters. Hybrid vigour in F's was exhibited in almost all the characters.

Salient findings of present investigations are summarized hereunder:

6.1 HETEROSIS STUDIES

Cross S-12 x Solan Vajr was significantly earlier in flowering than its better
parent. Significant increase in number of fruits per cluster was observed in thirteen
hybrid combinations. Seventeen hybrid combinations showed significant
heterobeltiosis for number of fruits per plant. Cross 1794 x FT-5 exhibited highest
number of fruits per plant (27.33). Same combination recorded 11.41 per cent higher
number of fruits per plant than the check (Naveen-2000). The highest yield was
recorded in the cross 1794 x FT-5 (2316.12 g/plant), which was 5.87 per cent higher
than the check (Naveen-2000).



Twenty five hybrid combinations significantly over yielded their respective
parents. Among forty five hybrids, maximum fruit weight was observed in cross 2694
« FT-5. In general, most of the hybrids showed negative heterosis over the check
Naveen-2000 for this character. The whole fruit firmness is a very important character
for tomato. This character was studied with the help of penetrometer. Most of the F s
were poor for this trait to their better parent and as well as to the check (Naveen-
5000). The maximum whole fruit firmness was observed in cross 1794 x FT-5

(1604.33 g/0.503 em?), 6.86 per cent higher than check (Naveen-2000).

Increase in fruit length and breadth was to the extent of 13.30 (Money Marker
« FT-5) and 17.07 (2694 x FT-5) per cent, respectively. Pericarp thickness of tomato
s an important parameter for shelf life of tomato fruit. The cross FT-13 x Solan Vajr
showed highest pericarp thickness (7.40 mm). The minimum number of locules per
fruit was observed in cross Sioux x FT-5 (3.20) and it was significantly lower
(-7.51%) when compared with check (Naveen-2000). To obtain a hybrid with lesser
number of locules. it is suggested that both the parents must have less number of
locules per fruit. The cross 101 x 603 had smallest stem end scar size (7.08 mm) and

it was significantly lower (-21.42%) than the check (Naveen-2000).

Significant positive heterobeltiosis for total soluble solids was observed in
three combinations. The highest being in cross. Al-14 x 603 (5.83°B) and it was 37.83
per cent higher than Naveen-2000 (4.23°B). All the h;'—l-)—r.id combinations were taller
than their better parent. The highest plant height was observed in Sel-6 x FT-5
(19933 ¢m) which was significantly higher (11.78%) than check (Naveen-2000).
Indeterminate varieties are better suited for rainy season production as these helps to
ensure longer harvesting span. The longest harvest duration was observed in cross
Al-14 x Solan Vajr (41.67), while the combination BT-12 x FT-5 recorded minimum

days (32.33) of harvest duration.

6.2  COMBINING ABILITY ANALYSIS

The variance due to general combining ability and specific combining ability
were significant for all the characters, suggesting the importance of both additive and
non-additive gene actions,
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The magnitude of variance due to sca (o’s) was greater than variance due to

gca (o’g) indicating the preponderance of non-additive gene actions for all the

characters studied except days to first flowering and fruit breadth.

The line FT-9 exhibited good general combining ability effects for yield per
plant, number of fruits per plant and number of fruits per cluster. The line BT-12
exhibited high general combining ability for fruit length and stem and scar size. In
respect of days to first flowering line 101 showed good general combining ability.
l.ine 1794 showed good general combining ability for whole fruit firmness and fruit
breadth. Whereas, for fruit weight, total soluble solids, plant height and harvest
duration good general combining ability were observed by 2694, Al-14, Sel-6 and
Al-14, respectively. However, good general combining ability for pericarp thickness

and number of locules per fruit was shown by Sioux and Money Maker, respectively.

The crosses S-12 x Solan Vajr, Money Maker x FT-5 and Sioux x FT-5 had
the high specific combining ability for days to first flowering and plant height.
number of fruits per cluster and number of fruits per plant, respectively. However. the
cross 1794 x FT-5 exhibited the high specific combining ability for yield per plant and
whole fruit firmness. The crosses BT-12 x 603, FT-13 x Solan Vajr, V-16 x Solan
Vajr, Al-14 x 603 and T-777 x 603 exhibited high specific combining ability for fruit

weight, pericarp thickness, stem end scar size, total soluble solids and harvest

—_—
—

duration, respectively.
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APPENDIX-II

ANALYSIS OF VARIANCE FOR COMBINING ABILITY

Source of| d.f. |Daysto first| No.of | No.of | Yield/ | Fruit Whole Fruit Fruit | Pericarp | No.of |[Stemend| Total Plant | Harvest
variance flowering |fruits/clu |fruits/pla | plant | weight fruit length | breadth |thickness| locules/ | scar size | soluble | height | duration
ster nt firmness ' fruit solids

Females 14 15.86 0.78 3099 |119650.2| 305.21 | 5347482 | 043 0.93 1.18 0.56 4.89 096 | 231581 1174
Males 2 5.96 0.29 16.77 |195031.1| 9431 |233816.30| 0.50 0.29 0.73 0.22 3.38 0.004 | 44928 8.34
Females | 28 5.62 0.48 20.81 [109456.9| 96.21 | 48657.39 | 0.38 0.26 1.28 0.44 2,99 0.31 | 57210 | 1696
x Males

Error 88 8.21 0.14 4.96 14768.7 | 30.77 | 2655.58 0.19 0.20 047 033 0.14 0.11 140.81 11.87
o’g ! 1 0.05 0.10 1596.13 | 1996 | 316627 | -0.01 0.07 0.04 0.03 0.20 0.01 27.01 <023
o’s -0.86 0.11 528 |31562.72| 21.81 | 1533394 | 0.06 0.02 0.27 0.04 0.95 0.07 143.77 1.70
a’glo’s 1.29 0.45 0.02 005 | 092 0.21 8017 | 35 0.15 0.75 0.21 014 | 019 | 0.4

T 1 —
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