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Introduction



I INTRODUCTIION

Tomato (Solanuumn fycopersicum L) 1s one of the most popular and widely
cultivated vegetable ciop 1n the world It belongs to family Solanaceae with
chiomosome number ol 2n =24 The South American centre consisting of Peiu,
Eucador Bolivian iegion 15 believed to be the pumary center of ongin (Rick,
1969) and 1t 1s presumexd (o have been biought to India during the second half of
the 16" century Primitive relatives of the edible tomato occupy diverse
enviionments based on lantude and tepresent an almost mexhaustible gene pool

tor nuprovement ot the species (Alcazer, 1981)

Tomato 1s 1etenied as poor man’s orange because of its high nutritional
secunty and attractive appeatance (Singh ef «f, 2004) It 1s a rich source of
vitamin A (320 TU/ 100g), vitamin C (31 myg/ 100g) and munerals (680 mg/ 100g)
(Anand and Sankan, 2015} It 1s an annual, day neutral and short-lived
heibaceous plant It 1s a sell pollinated ciop, with certain percentage of cross
poiliation It 1s a waim season crop teasonably tolerant to heat, drought and

giows 1n a vatied 1ange ot soil and chmatic conditions

In India, tomato occupres 3 position 1n ateq, 2* m production and 3" n

productivity among the v egetables grown m India 1t 1s being cultivated in an area
of 8 82 lakh ha with a production of 18 74 lakh tons and productivity of 212 t
La' (NHB, 2015)

The gicat etforts made by seveial vegetable breeders from different sectors
have resulted in tremendous ciop improvement with respect to yield and yield
contubuting characters  As a tesult ot this, many new cultivars have been
developed to meet the vailed consumer requuements and climatic conditions

under which tomato 1s cultivated

In the e1a of mcieasing population with dwindling land area, there exists a

constant piessure in 1ealizing nutitional security There 1s an immediate need for



crop mmpiovement programmes which helps 1in developing superior stable and

resistant varieties with better yeld and quality

Heterosis 1s one of the methods to improve the yield and quality It 1s the
superiority of Fy s over their parents and 1ts manifestation 1n tomato 1s extensively
utilized m the form of lugh vigour, goed crop growth and development, earliness
in flowering and maturity, increased frut yield and its characters, good level of

resistance to pests and diseases (Yordanov, 1983)

The general and specific combining ability pertaimming to yield and other
characters greatly mfluences the selection efficiency and cultivar improvement
mogiammes Hence, the assessment of combining ability 1s of greater importance
m crop breeding programmes ntended to exploit heterosis or for combining the

desirable genes

In the tropics and subtropics, the productivity of tomato 1s comparatively
low due to attack of various diseases caused by bacteria, fungi, virus and
nematodes Among them the soil borne pathogen Raisfomia solanacearum
(Smuth), causing bacterial wilt 1s one of the serious limiting factors mn tomato
culttvation The area under tomato 1s very meagre n Kerala since 1t 1s the hot spot
for bacterial wilt disease Control of this disease 1s difficult because of the acidic
soil conditton, broad host range, widespread distribution, and vast genetic

variability of the pathogen (Hayward, 1991)

R solanacearum 1s known to infect more than 450 plant species in 54
families (Mondal e al , 2014) The bacterium 1s soil borne and can mndefimtely
persist mn infested fields even i the absence of any host (Chellem ef af , 1994) It
15 found upto 45 cm depth, concentrated near the rhizosphere, with the
advancement of the disease Bacterial wilt 1s mainly prevalent 1n the states like
Kerala, Karnataka, Maharashtra, Orissa and West Bengal The yield loss due to
this disease 15 up to 90 62 per cent (Dhaimatt e af, 2009) Often the damage can
extend upto 100% crop loss (Rao ¢t a/, 1975)
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Symptoms of the disease clude rapid and complete wilting of grown up
plants Pathogen 1s mostly confined to vascular regions Upon infection, bacterial
polysacchanides mechanically block the vascular system, which checks the
translocation of water and other food matenial resulting in complete wilting of

plants The disease can be confirmed by doing ooze test (Alvarez et af, 2010)

The disease mainly spreads through nfected soil, unhealthy plant
materials, irigation water, farm implements etc Therefore, it 1s found difficult for
the complete etadication of the disease and the only way to overcome this
problem 1s to concentrate on the development of vaneties/ hybrids resistant to the

discase

Keeping in view of aforesaid requirements in tomato, the present

mvestigation was taken up with the following objectives
To assess the magiitude of heterosis 1n crosses for yield and 1ts components

To estimate the general combining ability of parents and specific combining

ability of hybrids and gene actions for yield and its related characters

To wdentify bacterial wilt resistant and high yielding crosses
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2. REVIEW OF LITERATURE

Tomato {Selanum Iycopersicum L), 1s the second most important
vegetable m terms of total production and has worldwide commercial distribution
It 1s the most popular solanaceous vegetable crop grown under both open and
protected conditions because of its wider adaptability, high yteld potential and
switability for the prepaiation of a variety of processed products The main
objective of any breeding programme 1s to improve both qualitative as well as
quantitative parameters of a ciop The mformation on genetics of varous
quantitative traits particularly of yield would be the most useful in planning the

breeding programmes so as to make effective selections

The Iiterature pertaiming to the various features of present investigation 1s

reviewed and presented below under different captions
2 1 Mean performance
2 2 Heterosis
2 3 Combining ability
2 4 Bacterial wilt disease
21 MEAN PERFORMANCE

Kurian and Peter (2001) recorded that the cross Sakth1 x TH 318
performed better for yield plant ' (1280 34 g), Sakthi x Fresh Market 9 for frurt
weight (70 97 g), LE 206 x Ohio 8129 for lycopene content (11 66 mg/ 100 g)

According to Bhatt ef af (2004), the cross Mechin x EC 386023 exhibited
higher per se performance under open condition for yield plant™ (2 48 kg),
Hawan-7998 x EC 386037 for fiunts plant ' (134 67), EC 386032 x BL-342 for
fruit weight (62 33 g), DARL-64 x Hawan-7998 for days to maturity (83 00), EC
386037 x Sel-7 for plant height (76 33 cm), Hawau-7998 x Sel-7 for ascorbic acid
content (35 56 mg/ 100 g), EC 386037 x BL-342 for lycopene content (7 70 mg/
100 g) and EC 386032 x BL-342 for TSS (6 33° brix)



Rao er al (2007a) reported that the crosses Feb-2 x Pusa Sheetal and Feb-
2 x Pusa Gaurav were found to be the best i terms of yield potential (2 88 and
2 80 kg/ plant, respectively) and also extubited moderate resistance to early bhight
with a disease mtensity of 32 51 and 36 29%, respectively

Gul ef al (2010) observed hghly significant differences among tomato
genotypes for number of flowers cluster | number of fruats cluster ', fruit length,
frutt width, fruit weight and yield plant' Among the parents, the mean value for
fruit weight ranged from 24 g (P3g) to 55 g (Pss), whule in the crosses 1t ranged
from 30 g (P2sxPsg) to 59 g (E-02xP4p) For yreld plant !, the mean value ranged
from 391 3 g (P35) to 924 g (P4s) in the parents whereas, 1t ranged between 394 3 g
{(P33%Pyo) to 953 g (E-02xPyg) 1n the crosses

According to Dhahwal and Cheema (2011), the tughest yield plant1 was
exhibited by the cross 56-14-6 x 56-12-7-1 (3 76 kg/ plant) while, 54-26-1-1 x 57-
9-6-1 exhibited high per se performance for fruit weight (138 50 g)

In a line x tester analysis done by Kumart and Sharma (2011), the cross
EC-13736 x Solan Vajr was found to be the earliest for flowering (32 00), EC-
521041 x FT-5 had the hughest plant height (198 25 ¢m), Sioux x FT-5 recorded
maximum fruits cluster ' (4 47), S10ux x FT-5 had maximum fruits plant ' (28 50),
S- 1001 x Solan Var exhibited maximum fruit weight (90 61g), Sioux x F1-5
recorded the highest yield plant ' (2100 00 g), EC-521051 x Solan Vajr had high
TSS (4 6 "brix) and EC-13736 x Solan Vajr recorded high ascorbic acid content
(3936 mg/ 100 g)

According to Chattopadhiyay and Paul (2012), frmt length ranged from
310 cm (Pg) to 7 cm (P2), fruit width ranged from 3 30 cm (P2) to 6 90 cm (Py),
pericarp thickness ranged from 0 40 cm (P3 and P1g) to 0 80 cm (Ps), locules frut™
ranged from 2 {P3) to 6 (P4 and Pg), TSS (° brix) ranged from 5 7 (P and Pps) to
7 67 (Pg), vit C {mg/ 100 g) ranged from 23 (P») to 40 (P3and Py)
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mportant traits in F; hybrids over their parental values Heterosis helps 1n
developmng early, high yielding and disease resistant hybrids with increased fruit

qualities

Baishya et af (2001) reported that the hybrid, ECA881 x EC-130204
(113 03%) exhibited superior heterosis over better parent for yield plant ! which
was followed by the crosses, EC-429 x Pant T-1 (28 19%), EC-41025 x Pant T-1
(26 65%) and EC-32557 x Pant T-1 (22 75%)

Kunian and Peter (2001} observed sigmficant heterosis for fruit weight
over the mud parent 1n Saktht x Fresh Market 9 and Sakttu x HW 208F (18 73 and
10 90% respectively) and relative heterosis for fruit yield in the crosses, Sakthi x
TH 318 and Sakthi x Fresh Market 9 (9 20 and 13 24% respectively)

Superior heterobeltiosis for plant height was observed 1n hybrid, 97/640 x
KT-15 (37 28%), FEB-2 x KT-15 for number of primary branches (48 93%), Sel-
2 x KT15 for number of fruits plant ! (38 96%), Futestio x KT-15 (26 29%) and
BT-207 x KT-15 (42 87%) for fruit weight High level of heteros:s for frut yield
plantI was observed 1n hybrids, Futestro x KT-15, KT-1 0 x KT-'15, 97/640 x
KT-15 and BT-1 02-2-1 x KT-15 (Asat1 et al , 2007)

Smgh et al (2008) estimated appreciable level of heterobeltiosis for plant
height 1n the crosses, Sikkim Local x EC-521 080 (117 29%), Vaibhav x EC-
521080 (116 83%) Arka Vikas x H-86 showed sigmficant heterobeltiosis for
number of primary branches (155 85%) Tura local x H-88-78-1 and H-24 x
DVRT-2 showed negative heterosis with respect to days to flowering which
ranged from 4 13 to -37 5 percent respectively The cross PKM-l x EC521080
(165 43%) showed heterosis over better parent for number of fruits plant ' The
highest heterosis for yield plant ! was seen 1n H-88-87 x H-88-78-2 (210 45%)

Sigrificant heterosis over better parent and standard check for yield plant '
ranged from -43 67 to 30 91 per cent and -63 49 to 63 78 per cent, respectively of
which four crosses viz S- 65xArkaAlok, S-05xDMT, $-05x Arka Alok and S-
05xBFL exhibited sigmificant positive heterosts Sigmficant heterobeltiosis for



frnt weight ranged from 37 76 to 30 50 per cent The hybnids, S-61 x Ark Alok,
(44 45%) S-0 5 x DMT -1 (36 61%) and S-0 5x BFL (39.22%) showed positive

heterosis over standard check for fruit number plant ! (Kumar ez al , 2009)

Gul ef al (2010) obscrved positive heterosis for flowers cluster ! 1n hybnd
P3z X Py (53 1%) and frunts cluster ! 1n the cross Psz * P3g (38 9%) Relatrve
heterosis for fruit length and width was extubited by E-02 x Pag (32 7%) and E-02
% Py, (10 6%) respectively The crosses, E-02 x Pyg and E-02 x P3p exhibited
superior heterotic effects of 45 0 and 24 4 percent respectively for fruit weight
Relative heterosts for yield plant ' was recorded m E-02 x Ps; (19 3%) and B-02 x
Pys (34 9%)

Kumart ef al (2010) studied heterotic expression for yield and 1its
components in tomato and observed that the crosses, KS-16 x Azad T-3, Azad T-3
x KS-7, Angoorlata x KS-7 and KS-16 x Angoorlata showed high heterotic effects
over therr parents 1n terms of yield and 1ts related characters, percent values
ranging from 65 181 to 98 62

Ahmad er al (2011) studied the heterosis of 21 tomato cross combinations
and found that the crosses P; x P;, P3 x Py, and P; x Ps showed significant
heterosis for early flowering while, the hybrids Py x Py (16 67%) and Py x P
(12 44%) showed desirable heterosis for fruit weight The study also revealed that
the hybrids, Py x P; (62 31%), P2 x P (37 44%), P4 x P (34 77%), P2 x P
(33 67%), P3 x P7 (32 09%), and P3 x P4 (29 82%) exhibrted higher marufestation
of heterobeltios1s for yield plant '

Dhaliwal and Cheema (2011) cvaluated 91 F; hybnds of tomato to 1dentify
the crosses which are performing better under leaf curl wvirus infested areas
Appreciable amount of heterosis for yield and fruit size was exhibited by the
crosses, 58-18-1-1 x 56-4-6-1, 56-14-6 x 56-12-7-1 and 54-26-1-1 x 57-9-6-1 and
were recommended for cultivation under severe leaf curl virus infested areas

Higher magnitude of heterobeltiosis for total yield was exhibited by 54-26-1-1 x



57-9-6-1 (58 75%) while, 56-14-6 x 56-12-7-1(49 20%) exhuibited the standard

heterosis for the same trait

In a lne x tester analysis, Kumari and Sharma (2011) reported higher
magnitude of heterobeltiosis for days to first flowerng i negative direction n
EC-538146 x Solan Var (-8 41%), Sioux x Solan Var for number of fruits
cluster ' (51 17%), Stoux x FT-5 for number of fruits plant ' (66 08%), S-1001 x
Solan Vayr for frmt weight (24 98%), Sioux x FT-5 for yield plant 1(71 14%) EC-
521051 x Solan Vajr for TSS (28 49%) and EC-1914 x EC-15998 for ascorbic
acid content (23 49%)

Chattopadhyay and Paul (2012) conducted studies on heterosis for
different frit quality parameters in tomato The study revealed the highest
amount of relative heteiosis and heterobeltiosis to be 3826% and 36 28%
respectively, exhibited by the hybrid Ps x P7 (Sel 12 x Pusa Ruby) for fruit length
Maximum positive heterosis was recorded for fruit width 1n the hybrid P x P> (EC
12217 x Roma) {17 66%) followed by P;; x Pi2 (17 63%) and Pg x Ps (17 33%)
Higher magnitude of relative heterosis for TSS was recorded 1n Pyg x Pg (27 03%)
The crosses viz Py x P2 (28 43%) and Pg x Pg (3 41%) showed sigmficant relative

heterosts for vit C content

An mvestigation was carried out by Islam ef a/ (2012) m winter tomato
hybrids and found that all the crosses actively exhibited heterosis P3 x Pg showed
heterosis over better parent for earliness (-18 46%) and P, x Pg extubited percent
heterosis of 8 57 for flowers cluster | The cross P x Pg exhibited good heterosts
for fiuts cluster ’ (21 73%), Pg x P7 for plant height (75 54%), Ps x Ps for fruits
plant™ (67 44%), Py x Py for yield plant ' (54 82%), P, x Ps for frut weight (21 21
%), Pz x Pg for fruit length (3 09%), P3 x Py for frmt diameter (14 11%) and P; x

P for brix content (13 11%)

Souza et al (2012) observed significant heterosis, mn a diallel cross among
fresh market tomato inbreeding lmes, for frurt yield and fruit number plant ' with

percent values of 49 72 and 47 19 respectively High level of positive heterosis



was observed for fruit weight m the crosses IAC-3 x IAC-5 (15 79%) and IAC-2 x
TAC- 5 (5 88%) while for TSS, the heterosis ranged between -21 82% and
36 71%

Heterosis among 6 generations of tomate by mvolving four parents was
studied by Droka ef @l (2013) The study indicated good level of heterosis for all
the traits over then respective better parents Pusa Sadabahar x Pusa Rohim
recorded significant heterobeltiosis and relative heterosis for days to 50%
flowering (5 and 8 5% respectively), number of fruits plant' (12 33 and 8 92%
respectively) and yield plant 1(29 04 and 30 92% respectively)

Heterosis and its mamfestation for fruit yield, quality and shelf-life was
studied 1n tomato hybrids by incorporating #in, nor or alc alleles The magnmtude
of standard heterosis varied from -48 74 (L, x T3) to 165 88% (L4 x T;) for total
yield, -58 59 (L, x T3) to 174 60% (Ls x T)) for marketable yield, ~66 15 (L, x Ts)
to 102 28% (L4 x Ty) for number of fruits and -21 63 (L2 x T2) to 101 77% (L3 x
T;) for average fruit weight (Garg ef a/,2013)

An 1mvestigation was conducted to 1dentify the superior parents for yield
and quality characters mn a LXT ciossing method The cross rim x Sankranti
recorded the sigmificant heterotic effects over better parent for plant height
(10 53%), alc x Pusa Ruby recorded significant heterobeltiosis for number of
branches (28 89%), TSS (72 13%) and lycopene content (84 20%) while, alc x
Vaibhav exhibited heterosis over better parent for keeping quality (7 95%)
(Narasimhamurthy and Gowda, 2013}

The nature of gene action, heterosis and inbreeding depression was
observed for yield and its related trarts i tomato by Shalaby (2013) Sigmificant
relattve heterosis was observed for plant height, number of branches plant !, early
yield, total yield, average fruit weight and fruit firmness with values of 30 1%,
52%, 58 2%, 69 5%, 15 8% and 46 7%, respectively The study also indicated the

sigmificant positive heterobeltiosis for number of branches plant !, early yield,
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total yield and fruit firmness with values of 35 7%, 43 1%, 32 4% and 38 9%,

respectively

Solieman et al (2013) conducted an nvestigation using five commercial
tomato cultivars and their ten Ty hybnids with a view to study heterosis The
percent heterosis over mid parent ranged from —16 04 to 29 75 for plant height,
—5 74 t0 20 95 for number of primary branches plant ', =11 46 to 25 50 for total
soluble solids, —1 26 to 15 66 for ascorbic acid content, —9 39 to 22 48 for number
of flowers cluster ', 4 37 to 104 69 for number of fruts plant 1 3278 t0 1129
for average frut weight and 22 29 to 64 33 for total yield plant'1

Genetic study of heteros:s for yield and quality components 1n tomato was
carried out by Yadav et af (2013) usmg line x tester analysis The hybrid LCT-6
x Arka Vikas recorded maximum standard heterosis for plant height (50 50%),
LCT-6 x NDT-5 for number of primary branches pIantl (36 81%), Azad-T-5 x
VR-20 for fruits plant | (58 50%), KS-229 x Arka Vikas for frut length (40 77%),
K8-229 x NDT-5 for fruit diameter (41 67%), KS229 xA Vikas for fruit weight
(29 58%), CO-3 xA Vikas for yield plant * (29 57%) and LCT-6 xXNDT-5 for TSS
(37 50%)

Agarwal et al (2014) crossed eight parental lines of diverse origin of
tomato 1 a 8 x § diallel mating design excluding reciprocals High level of
heterobeltiosis (74 69%) and standard heterosis (117 27%) was observed for fruit
weight which was followed by TSS for heterobeltiosis The percent heterosis was
n the range of 6 63 to 35 90 over the better parent for fruit yield The hybnd,
CLN 5915-206 x CLN 1314G registered the significant heterosis over better
parent (35 90%) and standard parent (56 32%) for the same character

An experiment was carried out by Shankar et a/ (2014) and observed
heterosts for yield and quality i tomato m a line x tester analysis Higher
magnitude of standard heterosis was recorded 1n LE-53 x Arka Alok for number
of floweis cluster' (25 66%), EC-164838 x Arka Alok for fruits cluster'
(92 86%), LE-64 x Aika Alok for frwmit length (13 70%) and fruit weight



(29 22%), LE-64 x Arka Vikas for yield plant ! (56%) and LE-56 x Arka Meghal
for TSS (79 41%)

Pandiarana ef al (2015) studied heterobeltiosis and genetic control of
processing quality and disease severity traits i tomato Sigmficant heterobeltiosis
was observed m the cross CLN 2777E x Ausa Ciaig for fruit yield plant'
(32 31%), CLN2777F x Aulsa Craig fulgens for TSS (11 70%) and lycopene
content (1594%) and CLN2777E x Aulsa Craig fulgens for vit C content
(13 10%)

Marbhal er @/ (2016) studied the heterosis in cherry tomato for
quantitative traits Significant positive heterosis was recorded for height of plant
by the hybrid 4x6 (24 74 %), length of cluster by 2x6 (23 13 %), average weight
of cluster by 2x5 (32 59 %), number of fruits per cluster by 3x6 (25 00 %), fruit
yield by 2x6 {46 52 %) and 1x3 (38 25 %) over better parent and number of
clusters plant ' by 3x6 (24 91 %, 22 82 %, 101 10 %) over better, top parent and

commerctal hybrid respectively
2 3 COMBINING ABILITY

The selection of better parent 1s mevitable for the success of any
hybridization programme Parents are selected marnly based on their genotypic
performance as well as performance of cross combinations as heterosis 1s not
solely dependent on phenotypic expression So, for developing F; progeny, 1t 1s
essential to analyse the combining ability Analysing gea will help to mprove
breeding works as 1t will provide information on gene actions Line X tester and

diallel designs are mostly used in the studies undertaking combining ability

Spargue and Tatum (1942) were the first to propose the 1dea of combining
ability in corn General combining ability (gca) 1s the comparative ability of lme
to combine with other lines It shows how much the mean performance of a
variety 1s altered from all other varieties i crosses where that particular variety 1s
mnvolved Specific combining ability (sca) 1s deviation m the performance of

specific crosses from the performance expected on the basis of general combing
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ability effect of parents involved 1n the crosses A parent, 1f producing progenies
with above average performance, 1t 1s exhibiting a positive gca and vice versa If

the crosses are specific, 1t points to sca

Genetically, general combining ability 1s associated with genes which are
additive 1n their effects, while specific combiming ability 1s attributed to deviation
from the additive scheme caused by dominance and epistasis Combming abihity
nvolves both additive effects as well as additive x additive, additive x dominance
and dominance x dominance types of iteractions The general combining ability
(GCA) coming from the two parents and the specific combming ability (SCA)
ansing from the interaction between the genotypes of the two parents, determmes
the performance of progeny developed by crossing each parents The popular line
x tester analysis, developed from the concept of North Carolina designs, 1s helpful

1n determuning the gea and sca effects

Bhatt ef o/ (2001) reported the predominance of non additive gene action
for yield and yield attributes n fourteen varieties of tomato crossed in a half
diallel fashion The parent Punjab Chhuhara was the good general combiner for
number of fowers truss ', fruts truss |, fruts plant ' and yield plant' Sweet-72
was found to be the best parent for early maturity by exhibiting significant gea in
negative direction The cross Arka Saurabh x NDT 5 was constdered as the
valuable combmer for earliness by exhibiting high sca effects in negative
direction, while, Punjab Chhuhara x Azad Kranti showed high preferable sca
effect fT(;r yield plant !

Twelve divergent lines of tomate and their 66 F| hybrids were studied by
Bhatt ef @l (2004) Analysis of variances for combining ability revealed that the
crosses EC 386032 x BL-342 and Azad T-2 x Hawau-7998 were found superior
for yield plant ', Hawan-7998 x EC 386037 for fruits plant | and BL-342 x Mam
Thoiba and DARL-64 x Hawan-7998 for early maturity The crosses DARL-64 x
EC 386037, EC 386023 x Mam Thoiba and DARL-64 x BL-342 showed higher
plant height The crosses Hawai1-7998 « Sel-7, EC 386032 x EC 386037 and BL-
342 x 386023 exhibited high sca for ascorbic acid content and DARL-64 x EC
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386019 for lycopene content EC 386032 x BL-342 and BL-342 x Sel-7 had the

highest sca effects for total soluble solids

Premalakshme ef al {2005), m a diallel crossing programme, observed
that the parents Py, P; and P; exibited the highest significant negative gea effects
for days to flowering while, significant sca 1n negative direction was observed 1n
the hybrids Py x P53, Py x Pg, P1 x Ps, Py x Ps, P2 x P3, P2 x Psand Py x Pg The
parents P, P; and P; showed high gea effects for number of laterals plant ' The
hybiids P; x P3 followed by Py x P4 and Ps x P showed highly significant positive
sca effects for the same trait Among the hybrids, Pg x P3 (63 35) and Ps x Ps
(62 10) recorded high sca effects for fruit weight

According to Singh ef ol (2005), significant additive gene effects for plant
height, earliness in maturity, fruit weight {average), fruit length and yield was
exhibited by the parent CH -171 Prominent non additive gene effects were
exhibited by the hybrids, Arka Abha x CH-189-1 and CH-48 x CH-171 for plant
height, CH-159 x CH-180 for TSS, Arka Abha x CH- 171, Arka Abha x CH-180
and CHRT-4 x CH-159 for average frut weight, length and girth

Toshi and Kohli (2006) studied the gene effects for processing quality
atributes mn tomato 1n a half-diallel mating design Among the parents, CLN-
1351E and FT-5 exhibited ligh gea for TSS The crosses UHF-II x EC-401927
and CLN5915-206D4-2-2-0 x FT-5 exlibited sigmficant sca effects for TSS and
number of locules 1espectively High sca was shown by the cross CLN1462A x

FT-5 for ascorbic content

Asati et al (2007) conducted line x tester analysis by using thirteen lines
and three testers and reported that the crosses Futestro x BT-117-5-3-1, BT116-8-
1 x BT-Il 7-5-3-1 and Sel-2 x KT-15 exhibited high positive sca effects for
number of fruits plant "while, BT-l 02-2-1 x KT-15, BT-116-8-1 x FloraDade
and Type-1 x KT-15 showed high sca effects for fruit weight

Hannan ef @l (2007) carned out an investigation involving ten parents of

tomato in a dialle] fashion The vanance due to gea and sca were found to be
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highly significant for fiuits plant !, flowers cluster !, and fruit weight plant' The
crosses Deshy x Ratan, Deshy x Epoch, Dynasagar x Ratan, Bari- 4 x Pusharub:
and Dynamo x Namdhart exhibited high sca effects for yield

An expermment was conducted by Rao et «f (2007b) by crossing five
parents ol tomato 1 a diallel fashion, excluding reciprocals Higher magnitudes
of sca effects in desirable duection for yield and its related character was
observed Feb-2 x Pusa Sheetal and Feb-2 x Pusa Gaurav were good combiners

for yreld and also exhibited moderate resistance to early blight 1n tomato

In a line x tester crossing programme of tomato, Smgh ef al (2008) used
thirteen lines and five testers to develop 65 Iy hybnids High pronounced sca
effects for yield and quality components was exhibited by the hybrids, Meghalaya
local x H-88-78-2(1 44), Pumab Chuhara x DVRT-2 (1 41), H-88-87x H-88-78-2
(1 05), H-24xEC-521080 (1 03) and H-24 xH-86 (1 01) Among the parents, FLA-
742t recorded good gea for plant height, TLBR-3 for number of primary branches,
H-88-87 for days to first flowering, H-88-78-2 for days to first harvest,
Meghalaya Local for fruits plant', H-88-78-2 for yield plant', Vaibhav for
pericarp thickness, TLBR-5 for less number of locules fruit |, H-88-78-2 for high
dry matter content and Arka Vikas for TSS

A line x tester crossing programme 1nvolving seven lines and four testers
was done by Rattan et al (2008) Among the lines, high gca was shown by BT-
18, BL-342 and CLN- 212 (total fruits plant '), Rodade and BL-333 (average fruit
weight) Among the testers viz, EC-392698 and Hawaui- 7998 (fruits plant l), EC-
191536 (average fruit weight) were found to be good general combiners High sca
was shown by CLN-2026 x PTOM-9802 (gross yield plant'), CLN-2026 x
PTOM-9802 (total fruits plant™), BL-333 x EC-191536 (average fruit weight)

Saidi ef al (2008) conducted a line x tester study and revealed the
sigmificance of both gca and sca effects 1n controlling the expression of number of

frunts plant™, fruit weight (average) and days to 50 percent flowening The hybnd,



M-3-1 x 18-1-1 exhibited high sca for yield ha !, yield plant ! and number of fruits
plant !

Siroht and Gaurav (2008) developed 36 hybrids of tomato usmg diallel
cross method The study revealed the predominance of hoth gea and sca vanances
for different paramieters except total soluble solids Among the parents, EC534-1-
2-1 and PS-6-1-1 showed good geca for most of the characters For fruit setting %,
days from fruit sething to turning stage, fruit weight, harvesting period, total fruuts
and marketable yield plant ', the cross 1-7- 1-1 x UC82B exhibited superior sca

variances

An eapenment was conducted 1n a line x tester mating design by Mondal
et al (2009) and reported the nvolvement of both gea and sca effects for the
control of fruits plant ', fruit weight, locules frut! and equatonal diameter of
fruit Non additive gene effects played a promment role 1n inheriting fruit quality
characters like TSS and lycopene contents Two promising cross combinations, H-
24 x NI-31 and H-24 x Hissar Arun exhibited high sigmficant sca effects for

different characters

Rattan and Chadha (2009) estimated the combining ability and gene action
for yield and 1ts attributing chaiacters in tomato by nvolving 28 crosses derived
from seven lines and four testers m line x tester method The study revealed the
greater variance of sca mfluencing most of the characters ike gross yield plant™,
total fruits plant ', marketable yield plant ', marketable fruits plant ' and average

fruit weight which showed the predominance of non- additive gene action

Saleem er al (2009) developed 30 F, hybrids of tomato and evaluated
their performance using L » T mating design Analysis of variances for combining
ability indicated the sigmificance of sca effects controlling all the characters The
Ime 88572, UC-134 and Nagina (tester) exhibited good gea for yield and other
components Three piomment cross combinations namely, 88572 x Riogrande,
Picdeneto x Riogrande and H- 24 x Riogrande were the valuable specific

combiners for yield



Sekhar ef af (2010) raised a 10 x 10 half-duallel set by crossing the single
cross hybrids and 45 double cross hybrids were developed Characters like
number of fruits plant ', plant height and number of branches plant1 1n tomato
were under the conwol of non-additive gene eftects Among the smgle cross
hybrids, JK-Dest showed sigmificant hugh gea for yield plant” number of fruits
plant ' and plant height i desirable direction Two prominent hybrids namely, JK-
Dest x Sasya and JK-Des1 x Shivaj exhibited sigmficant sca effects for yreld
plant '

According to Chattopadhyay ef al (2011), there exists a significant role of
additive gene action 1n nheriting the characters like days to 50 percent flowering
and percent disease mcidence The study also recorded the importance of both
additive (gea) and non additive (sca) gene actions 1 controlling polar diameter,
thickness of penicarp and acidity of fruit Non additive gene action played a
prominent role 1n regulating the expressions of frurt weight, fruit number plant L
locules frut !, total soluble solids and frurt yield plant ' The crosses CLN2777G x
BCT-59 and CLN2777A x BCT-82P were good specific combiners for yield and
quality with low PDI for ToLCV

Gene action and combimng ability studies 1 tomato using lime x tester
analysis was conducted by Kansouh and Zakher (2011) The ratio of gca by sca
was less than one which indicated the significance of non-additive variance
controlling almost all of the characters The parent G 16 was the good combiner
for plant height, main stem length, early and total yield, fruit firmness, TSS and
vit C content The cross combmations, S 60 x G 19, S 125 x G 19, G 30 x SSB
and G 30 x Peto 86 were considered the best specific combiners, since they

showed sigrificant sca values for five traits

Angadi ef al (2012) reported greater magnitude of sca variance than geca
variance for all parameters 1n a L x T analysis which clearly suggested greater
influence of dominance (sca) effect The lines DMT-1 and DMT-2 (tester) were
good general combiners for yield Among 45 hybnds studied, DMT-1 x Arka



Alok, DMT-1 x DMT-2, DM-3 x DMT-2 and DM-5 x Arka Alok were found to
have high sca effects for yield

Amm et al (2012) studied the nature of gene action and mheritance
pattern of tomato for different characters like days to fruit setting, days to first
harvest, plant height, number of primary branches plant ! frurt shape (size), flesh
thickness, number of fruits plant |, fruit weight {(average) and yield plant ! None
of the paients had the desirable combiming ability effects for all the characters
mdividually as well as under pooled environmental conditions However, based
on the performance of genotypes for most of the traits, significant gca was
observed 1n the parents Arka Vikas, KS-227, Roma, DVRT-I and DARL-63

An investigation was conducted by Farzane ef al (2012) m a 10%10 diallel
cross set of tomato, including reciprocal crosses and reported that both geca and
sea variances played a sigmficant role and relative magmitude of these variances
revealed greater influence of additive gene effects for all characters For yield and
number of fruits plant', the parent Mb3 was found to be the good combiner
Among the hybrids, Mb3xPrg showed high sca for fruits plant ! Mb3xSps for
average fruit weight, Supl44xSps for locule number and PrgxSupld4 for yield
plant’

Lme x tester analysis was carried out by Kumari and Sharma (2012) to
study the combining ability effects 1 tomato Additive gene effects showed 1ts
significance 1n governing the traits like fruit shape index, thickness of pericarp,
number of seeds fruit 'and ascorbic content of fruit while the remamning characters
were under the supremacy of non additive gene effects The hybrids, Sioux x FT-5
(269 07), EC 521041 » FT-5 (148 91) and S-1001 x Solan Vayr (143 59) were

found to be good specific combiners for yield

A L x T matmg experiment involving three lines and three testers was
conducted by Shende er al (2012) and reported that TSS was under the great
influence of both gee and sca effects while, other characters were controlled by

non additive gene effects The parents, ‘CLN2498-D’, ‘CLN2762-A’ and ‘BCT-



110’ exhibited greater gea effects for yield and processing qualiies The two
promising cross combinations namely, CLN2498-D x DVRT-2 and CLN2777-C x
BCT-53 were regarded as the best specific combiners for yield

Souza ef al (2012) evaluated 15 genotypes of tomato and observed
pronounced sca variance than gea varance for all the parameters suggesting the
significance of non additive gene effects The parent, JAC-2 was treated as the
best for fruit yield since the gea effect was prominent which was followed by the
Iines IAC-4 and IAC-1 For yield, the crosses [AC-1 x IAC-2, JAC-1 x IAC-4 and
TAC-2 x IAC-4 were found to be the best specific combiners

In a line x tester crossing study conducted by Raju et @/ (2012), the
parent, EC 145057 was the good combiner for fruit weight, fruit length, fruit
diameter and ascorbic acid content since 1t recorded high gea effects The cross
combinations, EC257489 x Arka Saurabh, EC338735 x Marutham and EC163663
x Pusa Ruby were found to be good specific combiners for yreld plant” simce sca

effects were high

Farzane er al (2013) carried out complete diallel analysis using mine
parents to study the combining ability of tomato All the characters were m
association with the pronounced results of both gca and sca effects except plant
height The cross SpsxSupl44 recorded good sca for plant height The hybrids
VifjxPtel2, Prg xSupc and SpsxMb3 showed earliness among the different crosses
volved 1n the study

Tomato genotypes which are having resistance to bactertal wilt were
examined for combining ability and gene action over different environmental
conditions by Kapur ¢/ a/ (2013) They observed that sca effects regulated the
characters like days to 50 % flowering, thuckness of pericarp, plant height (cm),
haivesting peiiod, marketable yield plant ' and total soluble solids under different
environments Howevel, additive gene effects influenced days to first harvest,

number of fruits plant ', fruit weight and locule number frutt ! The crosses, BWR-



5 x 16-B, 17-2 x CLN1314G and 7-2 x Palam Pridc were recorded as the best

combiners under both the environments

Kumar er al (2013) developed thurty F, hybnds of tomato derived trom
line x tester analysis by using ten diverse lines and three testers For earliness and
average fruit weight, the parent Punyab Upma exhibited high gea effects Pant T-3
exhibited significant gea effects for yield Among the hybnds developed, CO-3 x
AzadT-5 had ugh sca effects for all desirable characters

Saleem ef al (2013) conducted dialle] analysis in tomato for yield and 1ts
contributing traits and reported that characters like days to fruit matunty, plant
height, fruit number plant !, fiwt length and yield plant ! were under the great
influence of sca cffects as the gea by sca ratio was less than one For fruit weight
1t was observed to be moie than one, which pointed the pronounced gea effect
B26 and B27 weie the paients which concede the importance of gca for yield and
its attributing characters and among the cross combinations, B23 x B27, B25 x
B26 and B24 x B27 showed the vital importance of non additive components for

yield

Shankar et a/ (2013) reported the preponderance of sca effects m the
characters frut number cluster ! and vield plant ! on evaluating 24 F; hybrids
along with their parents, by using line x tester method Among the parents LE-53,
LE-64 (lines) and Arka Alok {tester) were considered as better combiners for
almost all the characters Significant sca effects were exhibited by the hybnds,
EC-157568 x Arka Vikas, EC-163611 x Arka Alok, LE- 62 x Arka Alok and LE-
64 x Arka Vikas for yicld plant !

Thirty F; hybrids of tomato derived from a cross between ten lines and
three testers mn a line x tester method by Yadav ef af/ (2013) Most of the
characters 1n the study weie regulated by sca variances Based on the combining
ability for gea, the parents Pant t-7, potato leaf and NDTVR-60 were treated as
the best ones for ten characters The hybrids, RCMT-2 x VR-20, LCT-6 x VR-20
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and Azad T-5 x VR-20 showed superior performance for all the traits, hence were

regarded as good specific combiners

Gabry et al (2014), n a diallel cross system without reciprocals, observed
that most of the characters were influenced by non additive gene effects The
parent Super Strain (P,) exhibited good gea for fruit firmness and fruit yield per
plant The F, hybnd CastelRock x Peto-86 (P3 x P4} showed high sca for frut
shape index, fimt weight and fruit yield plant !

In a half diallel set involving seven patents, Muttappanavar ef al (2014)
developed twenty one crosses of tomato Additive gene effects played a
significant role 1n inheriting all the parameters which showed the presence of
higher gca variances Based on the performance of genotypes for combining
ability, the parent [IHR-2754 was the best general combner for yield plant! The
crosses, [IHR-2754x ITHR-2860 exhibited greater magnitude of sca for yield
plant ' which was followed by IIHR-2858xITHR-2866

Rajan (2014) carried out a study ivolving six tomato Iines of diverse
nature and three testers having resistance to fruat borer Most of the characters
were under the predominance of nen additive genetic variances For yield and
other traits, the parents EC461070, EC461018 and MTM Local were observed 1o
be the best combiners and among the crosses, EC 461070 x MTM Local was the

good specific combiner

Baban er a/ (2015) crossed eight tomato Iines in a diallel method
excluding reciprocals and reported that the characters wiz fruit-polar and
equatorial diameter and number of locules fruit ' were mfluenced by both gea and
sca effects which showed the promuinent role of both additive and non additive
genetic variances However, the characters fruit weight, thickness of pericarp and
firmness of frut were controlled by the additive gene effects due to high gca
vartance The hybrids, GT 1 x BEc 177371 and H 24 x Ec 490130 were the

valuable combiners for fruit firmness
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A line x tester analysis was undertaken by Basavara et al (2015)
mvolving fifteen les and threc testets The lineswiz, T-26, T-36, Swarna
Naveen, Vaibhav, DMT-1, DMT-5, S-22 and HUB-18 and the testers Arka Abha
and DMT-2 were 1dentified as good combimers for all characters Simlarly the
closses viz , S-22x Arka Abha, DMT-5% Arka Alok, DMT-5x Arka Abha and T-
26x DMT-2 were 1dentified as the good specific combiners for yield plant™ and
Swarna Naveen x Arka Alok and I-36x Arka Alok were found to be superior for

processing qualities

Chaudhan et al (2015) evaluated 28 F; hybrids of tomato 1n a half diallel
analysis and reported the significance of both gea and sca effects in the
mheritance of all characters which mdicated the vatal role of both additive as well
as non-additive gene effects Among the parents, AT-3, GT-2 Vybhav and
Flordade wete treated as the valuable combiners for yield by exhibiting hugh gea
effects The hybrids, DVRT-2 x ITHR 2195, AT-3 x JT-3 and JT-3 x DVRT-2
were found to be good specific combiners by disclosing high sca effects for fruit

yield plant

A half diallel analysis in tomato was conducted by Pandiarana et af
(2015) and observed that fruit weight was under the control of additive vaniance
while all other traits were influenced by non-additive gene effects The parents
CLN 2777E, BCT-115 and CLN 2777F showed high gca for yield plant land
other important horticultural traits The prominent sea effects for yield plant ' and
other desirable horticultural traits was seen in the hybnds, CLN2777F x Aulsa
Craig fulgens, CLN 2777E x Auilsa Craigoge, CLN 2777E % Auilsa Craig fulgens
and CLN2777F x CLN2777E

Zengn et al (2015) used fifteen lines as female and two testers as male
parents m order to develop thirty cross combinations of tomato by using LxT
method The variance due to sca was gieater than gea showing the supenonty of
non additive gene effects 1n controlling almost eight characters The parent, BH-

135 showed high gca for yield plant ' and days to first flowering, BH-93 for days
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to first frurt npening, BH-28 for early harvest and yield plant ! and G-8 for plant
height and fruit weight

A dialle! analysis of tomato was carried out by Figueiredo er al (2016)
and reported that characters like total fruits plant ! marketable yicld, pulp yield
and total soluble solids were under the pronounced sca effects while, average frut
mass was controlled by additive (gea) effects The crosses, RVT-08 x RVT-09,
RVT-07 x RVT-10 and RVT-08 x RVT-10 weie noted as the valuable combiners

for all the traits examined under the study

A study was conducted 1n a 6 x 6 full diallel cross set of tomato by Aisyah
et al (2016) and observed that the variances for gca and sca were highly
significant mdicating the prominence of both additive as well as non-additive
gene effects except the fruit thickness The tomato genotype IPB 78 1s parental
with the best gca for yield plant ! frmt weight (average), frutt length and
thickness The hybrid IPB T73 x IPB T3 was pomiled as the best combmer for

yield and number of fruits plant !
2 4 BACTERIAL WILT DISEASE

Of the major diseases of tomato and other solanaceous crops, bacterial wilt
15 considered as the most sertous (Milling ef a/  2011) Bacterial wilt of tomato
caused by Ralstomia solanacearum (Smith) has provided many enigmas for
scientists working on tomato and other crop species Although 1t 1s difficult to
estimate total economic losses caused directly or indirectly by bacterial wilt, 1t
ranks one of the most 1mportant plant diseases in the entire world
(Gnanamanickam, 2006)

The disease 1s endemic 1n tropics, subtropics and warm hunud regions of
the world It 1s especially devastating during the warm wet months m the tropics
and subtropics and causes mealculable losses to many hosts The yield loss due to

this disease 1s up to 90 62 per cent (Dharmatti ef a/  2009)

Generally, the losses due to bacterial wilt depends on several factors which

mainly ncludes the local climate, types of soil, different cropping practices,
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choice of crop and plant cultivar and the wvirulent charactenstics of the

R solanacearum local stiain (Alvarez ef ol , 2010)
2.4.1 Germplasm evaluation

An experiment was conducted by Narayanankutty (1985) with a view to
develop new source of resistance to bacterial wilt Four non- segregating and two
segregating populations were evaluated for bacterial wilt resistance Among the
segregating population, Saturn x LE 79 was found to have resistance to bacterial
wilt in F; generatton Among the non- segiegating ones, LE 79 showed moderate

resistance, while Saturn was 1n moderately susceplible to susceptible range

A study was conducted to evaluate tomato lmnes for bactermal wilt
1esistance by Sadhankumar (1995) It revealed consistent resistance of Sakthi and
Mukthi and also 1dentified four additional sources viz LE 214, CAV-5, LE 415
and LE 382-1 for bacterial wilt resistance The study suggested the importance of

recessIve genes In governing iesistance to bacterial wilt in these lines

Two hines of tomato (LE 36 and LE 26) with better fruit size were crossed
with six wilt resistant lines (LE 1, LE 12, LE 21 LE 23, LE 27 and LE 66) having
low fruit size and F; seeds were collected under field tnals at ARS, Mannuthy

Twenty one lines were found resistant to bacterial wilt (Gopalakrishnan, 2004)

Twenty-four varieties and lines of tomato were evaluated for yield, quality
and bacterzal wilt resistance for two consecutive years Of the 24 varieties studied,
LE-3704 gave the lughest average fruit yield of 30815 kg ha* followed by BT-1
(30478 kg ha') These varieties also produccd the largest number of fruits per
plant Hundred percent resistance to bacterial wilt was recorded in BT-118-4-1-1,
BT-116-8-1-1, and Tomato-415 during both years (Swaroop and Suryanarayana,
2005)

Evaluation of tomato agaimnst bactersal wilt in Jharkhand was done by
Sharma et a/ (2006) Eight tomato parental lines and 28 F; crosses were tested 1n
bacteria (R solanacearum) sick plot Firve most promising parental lines and four

F| crosses were tested duning rainy season to evaluate the yield and resistance
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Data revealed thai three paental lines vz CHDT-4 (EC 339074 released as
Swarna Lalima), CH-180 (BT-17) and CHDT-5 (EC-369060-A released as
Swarna Naveen), and three F crosses CHDT-4 x CHDT-1 x CHDT-1 x CH-180
and CH-195 x CH-180 showed resistant reaction to bactenal wilt Among the F,
crosses, CHDT-4 x CHDT-1 (EC-339074 x EC-386021 recently released as
Swarna Sampada), CHDT-1 x CH-180 (EC-386021 x BT-17) and CH-195 x CH-
180 (Sonali x BT-17) showed resistant reaction The Fy cross EC-339074 x EC-
386021 (Swarna Sampada) was found superior to the others 1n terms of resistance

and yield 1n a sick plot

Three screening methods were used by Wang ef a/ (2007) to 1dentify the
resistance of nine tomato lines The lines 85198 and 203 were found susceptible to
bacterial wilt whereas, 47254, 51255, 7585 and 85254 showed resistance to

bacterial walt

Techawongstien and Thummabenjapone (2009) conducted screeming of
tomato varieties for bactenial wilt resistance in Thailand. Three tomato lines A4-7-
1-1-5, THBW104, and THBW109 carried high levels of bacterial wilt resistance
(20% of wilt incidence) and good frut yield performances (>1200 g/plant) A4-7-
1-1 5 line showed the best stability, followed by X12207B-5, X12207B-4-2, and

A2-10-3-1 tor bacterial wilt resistance and good yield performances

Screening tomato cultivars for high B-carotene and bacterial wilt resistance
was done by Sangrt es o/ (2011) under open field and plastic net house Thirty
two cultivars during diy season and 12 cultivars during ramny season were
evaluated for bacterial wilt resistance and yield The cultivars 222, 223, 225 and
226 gave the highest fruit yield and resistance to bactenal wilt during dry season

No resistant cultivars were detected during ramy season

Dutta and Rahman (2012) conducted varietal screemng of tomato agamnst
bacterial wilt disease using vascular bundle discoloration index (VBDI) and
observed that four tomato vaueties viz Swarakhsha, Rakshak, Trishul and Arka
Alok were moderately resistant (>10 — 20% mortality), varieties Yash Fy Hybrid,



TO 1458, Hybrid 7610 and F; Amulya 1744 moderately susceptible (>3¢ — 70%
mortality) and Loknath and Arka Vikas highly susceptible (>70 — 100%
mortality)

Screening of tomato genotypes aganst bacterral wilt under field condition
was conducted by Tiwan ef af (2012) Twenty genotypes were screened along
with two checks Cherry Jaspur had high resistant reaction (HR); three genotypes
viz, ATL- 01-19, Pant T-10 and CO-3 recorded moderate resistance in field

condition against bacterial wilt
2.4.2 Heterosis and combining ability

A line x tester analysis was carried out among bacterial wilt resistant
accessions and processing vaiieties by Kurian et @/ (2001) and 1dentified superior
hybrids for the characters like fruit weight (average), number of locules, thickness

of pericarp and yield plant !

Sadhankumar er af (2007) studied heterosis m bacterial wilt resistant
tomatoes The crosses, LE 415 x Mukthi, LE 415 x Sakthi, LE 415 x BWR-1 and
Sakthi x Mukthi were found to have good level of resistance to the disease with
survival percentage of 97 5%, 95%, 90% and 82 5% respectively The hybrids LE
415 x LE 421, Sakth1 x LE 421, Sakth1 x BWR-1, Mukth1 x LE 421, Mukthi x
BWR-1 and LE 421 x BWR-1 were categorized as moderate resistant ones for

bacterial wilt

The temale parent 'T9175', having high level of resistance to bacterial wlt
was crossed with male parent 'T9185' and 'Zheza 204" hybrid was developed This
was an excellent hybrid having multiple disease resistance to bacterial wilt,

fusarium wilt, leaf mould and tomato mosaic virus (Qing ef al , 2007)

A study was conducted to estimate the heterosis for bacterial wilt
rcsistance 1 tomato by Viupannavar ef a/ (2010) using line x tester method
Among the 40 hybrids studied, DMT-6 x DMT- D, DMT-2 x IMP-B and DMT-5

x DMT-D were found to be superior over commercial check Ruchi for bacterial
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wilt resistance and sigmuficantly supertor for higher fruit yield plant ', fruit weight

(average) and number of fruits plant '

Thirty nine hybnds of tomato denved from 13 lines and 3 testers were
produced by Singh and Asati (2011) to examme their combining abihity and
heterosis for different trarts like plant height, number of primary branches plant |
fiut weight, yield plant' and bacterial wilt incidence Higher magmtude of
heterobeltiosis for yield plant ! and plant height under bacterial wilt condition was
shown by the hybrid Type-1 x KT-15

Heterosis for yield m tomato was studied by Singh et @/ (2012) using 7x7
diallel c1oss (encluding 1eciprocals) between bacterial wilt resistant genotypes and
high yielding varieties For number of fruits per plant, three crosses viz , BRH-2 x
LO-5973 (38 88%), Arka Ahuti x TWC-4 (36 30%) and Arka Vikas x TWC-4
(27 12%), for fruit weight CLN- 2026-D x LO-5973 (62 70%), Arka Ahutt x LO-
5973 (62 51%) and Arka Ahuti x CAU-TS-9 (24 12%) and for yield per plant
Arka Ahuti x LO-5973 (45 89%) and Arka Ahuti x CAU-TS-9 (21 63%) showed

sigruficant heterosis over BP
2.4.3 Inheritance pattern

The mhentance pattern of bacterial wilt resistance 1s complex and
contradictory, conflicting conclusion about the genetic control on resistance could
be attrtbuted to stiong genotypes x environment, involving polygenic systems in

both host and pathogen and pathogen variability

Table 1 Genetics of bacterial wilt resistance

Material Gene action Reference

Sakthi Single recessive gene Kurian and Peter, 1991
- Oligogenes Danesh et al , 1994

Hawan - 7996 Monogenic dominant Grimault et al , 1995

Hawau 7996 x L Polygenic Thoquet ef al , 1996

prmpimellifolium

LA 1421 Duplicate form of epistasis Mohamed, 1997

L 285 and C 285 Dominant gene Patil, 1998
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Additive-dominance

Osiru et al , 2001

Non-additive gene &
presence of ¢pistasis

Venkataramana, 2001

Additive - dominance

Feng et al , 2003

- Polygenic Wang, 2004
--- Single dommant gene Zhu, 2004
— Single recessive gene Thakur ef af , 2004
Hawa-7998 x Solan Gola, Additive, dominance & AxD | Sharma and Verma, 2004
Hawai1-7998 x Roma, BT-18 | interaction
x Solan Gola and TBL-4 x
Solan Gola
Hawa - 7996 Single major genes and Scott ef al , 2005
several minor genes
Hawan-7998 x Solan Gola, Additive - dominant Sharma et af , 2005
Hawai1-7998 x Roma, BT-18
% Solan Gola and TBL-4 x
Solan Gola
BIL-312 x Roma Complementary or duplicate | Sharma et a/ , 2006a

recessive gene interactions

Hawan 7998 x Roma

Domunant and recessive or
mhibifory type of gene action

Sharma et al , 2006b

Hawaii -7998 x Solan Gola,
Hawan-7998

x Roma, BT-18 x Solan Gola
and TBL-4 x Solan Gola

More than one mteracting
genes

Sharma and Sharma, 2015
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3. MATERIALS AND METHODS

The experiment entitled “Development of hybrids with bacterral wilt
resistance 1 tomato (Solanum lycopersicum L)Y was conducted 1n the
Department of Olenculture, College of Agriculture, Vellayan:, during 2015- 16
The objective of the experiment was to develop F; hybrids of tomato with high

yield, quality and resistance to bacterial wilt

The experumental site 1s located at 8 5° North latitude and 76 9° East
longitude, at an altitude of 29 00 m above mean sea level Predomimant soil type
of the experimental site 15 red loam to Vellayam series, texturally classified as

sandy clay loam The area emjoys a warm hurmd tropical climate
The experiment comprised of two parts

Part 1 Production of F, hybrids

Part 2 Evaluation of F) hybrids

3 1 PRODUCTION OF F; HYBRIDS

3.1.1 Expermmental materials

The expeiiment was done 1n a line x tester fashion using seven lines and
three testers Seven high yielding genotypes identified and maintamed n the
Department of Olericulture, College of Agriculture, Vellayam were selected as
lines The testers were the bacterial wilt resistant varieties released from the

Kerala Agricultural Umversity viz , Anagha, Manulekshmi and Veilayam Vyai

The ten parents were planted 1n a crossing block for hybridization during
January - May 2015 and were crossed 1n a line x tester fashion mvolving seven
lines and three testers to produce 21 F, hybrids The detailed desciiption of

parents and crosses are given i Tables 2, 3 and 4 (Plate 1, 2, 3 and 4)
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Table 2 Details of parental lines used for hybridization

SI No Code Accession EC No / Accession Source
number Numbel Name

1 L, LE3 EC-775047 AVRDC, Taiwan

2 L, LE 12 EC-570017 NBPGR, New Dellu
3 Ls LE 13 EC-570021 NBPGR, New Delli
4 L LE 16 EC-608244 NBPGR, New Dellu
5 L, LE19 EC-608363 NBPGR, New Dellu
6 Ls LE 20 EC-608365 NBPGR, New Dellu
7 L, LE 26 EC-685176 NBPGR, New Dell1

Table 3 Details of testers (bacterial wilt resistant) used for hybridization

SI Code Accession Name Source

No number

1 T, Anagha KAU, Vellamikkara
2 Ts Manulekshmi KALU, Vellanikkara
3 T3 Vellayan1 Vyai KAU, Vellayam

Table 4 Details of hybrid combinations

SI No Parents Cross combinations
1 LixT LE 3 x Anagha
2 LixT, LE 3 x Manulekshrmi
3 LixTs LE 3 x Vellayam Vyat
4 Lx Ty LE 12 x Anagha
5 LaxTs LE 12 x Manulehshmi
6 Lo xT; LE 12 x Vellayam Vyai
7 Lsx T LE 13 x Anagha
8 LixTsy LE 13x Manulekshmi
9 L3xTs LE 13 x Vellayam Vyar
10 Lix Ty LE 16 x Anagha
11 Lyx T2 LE 16 x Manulekshmu
12 LaxT; LE 16 x Vellayam Vyat
13 Lsx T, LE 19 x Anagha
14 Lsx T, LE 19 x Manulekshmi
15 LsxT, LE 19 x Vellayan: Vya
16 Lex Ty LE 20 x Anagha
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Plate 3 Listers (bactirial swilt resistant) used in hyvbridization
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Platc 4 Dovdopment of Fy hvbrids 1n a crossing bloch




17 Lgx T2 LE 20 x Manulekshmi
18 Lex Ts LE 20 x Vellayan: Vyai
19 L;x Ty LE 26 x Anagha

20 LixT, LE 26 x Manulekshmi
21 LixTs LE 26 x Vellayam Vyai

3.1.2 Selfing and crossing technique

In tomato, anthesis occurs between 7 and 8§ am The well developed
flower buds whach are expected to open the next day morning were emasculated
by the removal of antheis using forceps during evening hours and bagged using
butter paper covers On the next day morning (between 7 and 8 a m ) emasculated
flower buds weie pollinated by the pollen from the male parents (testers) The
pollinated buds were again bagged with paper bags and labeled The mature
ciossed fimts weie harvested and the seeds were collected separately from each
cross For maintenance of parental lines, flower buds of the ten parents were
selfed by bagging the individual buds and properly tagged and later the seeds

were collected fiom the mature fruits
32 EVALUATION OF F, HYBRIDS

3.2.1 Matenals

The 21 F, hybrids derived from the line x tester mating and their 10
parents and two hybrnd checks viz Indam 9802 (Indo - Amercan Hybrid Seeds
Pvt Ltd) and Lekshmi (Nunhems seed Pvt Ltd ) were evaluated 1n the field to

study the heterosis, combining ability and gene action
3.2.2 Methods
3.2.2 1 Design and Layout

The experiment was laid out as fallows
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Design RBD (Randomized Block Design)
Replication ~ Three

Treatments 33 (21 F, hybnds + 10 parents + Indam 9802 and Lekshmu as
check)

Spacing 60 cm x 60 cm

Plants/ plot 20

Plot size 72m’

Season September 2015 — January 2016

One month old protray seedlings at 3-4 leaf stage were transplanted into
the mam field at a spacing of 60 x 60 cm The crop received fimely management
practices as per package of practices recommendations of Kerala Agricultural
University (KAU, 2011)

3.2.2.2 Main Items of Observations

Five plants wete randomly selected in each treatment per replication to
record the observations and the average was worked out for statistical analysis To
record the obseivations on fruit characters, five fruits randomly selected from
each treatment 1n each replication were used Observations on the following

characters were recorded 1n this experiment
3.2.2.3 Vegetative Characters

3.2.2.3.1 Plant hetght (cin)

Plant height was recorded from the ground level to the top-most bud leaf

of the plants at the tune of final harvest and presented in centimeters
3.2.2.3 2 Height at flowering (cm)

Height of the observational plants from ground level to the first flower bud

at the time of fiist flowering was recorded
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3.2.2.3.3 Node to first wifiorescence

Number of the node at which emergence of first inflorescence of the

observational plants from ground level was recorded
3.2.2.3.4 Primaiy branches planf !

The total number of primary branches of each observational plant at

harvest was recorded
3.2.2.3.5 Leaf length(cm)

The length of leaf was measured as the distance from the base of the

petiole to the tip of the leaf and expressed in centimeters
3.2.2.3.6 Leaf width{cm)

The width of the same leaf used for recording leaf length was taken at the

region of maximum width
3 2.2.4 Floweimng Chaiacteis
3.2.2.4.1 Days to first flowering

Number of days from the date of transplanting to first flowering of

observational plants was recorded and the average obtained
3.2.2,4.2 Days to fiuit set

Number of days taken fiom anthesis to the emergence of young fruits from

the calyx was recorded and the average obtained
3.2.2.4.3 Flowers cluste

Number of flowers per cluster was recorded from the same cluster which

was tagged for taking obsersation on days to fruitset and the mean obtained
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3.2.2.4 4 Inflorescence planf !

Total number of inflorescences per plant was recorded and the mean

obtamed
3.2.2.4.5 Fruit set (%)

Number of flowers per cluster of the same inflorescences tagged for
recordmng days to frut set was counted Number of fruits present per cluster after
two weeks of flowering was recorded and percentage fruitset was calculated using

the formula
Percentage fruitset = Number of fruits / inflorescence x 100
Number of flowers / inflorescence
3 2.2.4.6 Pollen viability (%)

Pollen viability of the flowers of the observational plants were analysed

using acetocarmune dye method and expiessed i percentage
3.2.2.5 Fruit and Yield Characters
3.2.2.5.1 Fruuts cluster

Number of fruits per cluster of the observational plants were recorded and

the mean obtamed
3.2.2.5.2 Fruuts plant’

Total number of the frurts harvested per observational plant till last harvest

was recorded and the mean obtained
3.2.2.5.2 Fiuit length (cm)

Fruit length was measmed as the distance from pedicel attachment of the
frurt to the apex using vermer calipers Average was taken and expressed n

centimeters
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3.2.2.5.3 Fruit girth (cm)

Fruit girth was taken as diamecter at the maximum width of the fruit using

verneer calipers Mean was taken and expressed 1n centimeters
3 2.2.5.4 Fruit weight (g)

Weight of fruits used for recording frut length and girth was measured

and average was found out and expressed 1n grams

3.2.2.5.5 Yield plant '(g)

Weight of all fruits harvested from each observational plant was recorded

and expiessed 1n grams

3.22.56 Yield plof’ (kg)

The total weight of fruts from each plot (7 2 m?) after every harvest was
recorded and expressed 1n kilograms per plot

3 2 2.6 Quality chaiaciets

3.2 2.6.1 Total soluble solids (%)

The juice was cxtracted by crushing the fruits in a muslin cloth and the
total soluble solids was measured usmg Abbe hand refractometer
3.2 2,6.2 Lycopene (ng/100g)

Lycopene content of the fruits was estimated at full ripe stage by following
the method of Snivastava and Kumar (1949)
Reagents

Acetone, petroleum ether (40-60 degree celeius), anhydrous sodium
sulphate and 5% sodium sulphate
Procedure

The fruits were harvested at red ripe stage and ciushed with the help of
pestle and mortar and pulped weil to a smooth consistency 1n a blender Five gram
of this pulp was weighed and the pulp was extracted repeatedly with acetone
using pestle and mortar until the residue 1s colourless The acetone extracts were

pooled and transferred to a separating funnel contaiing about 20 ml petroleum

39



ether and gently mixed About 20 ml ot five per cent sodium sulphate soluticn
was washed and shaken in a separating funnel gently Since the volume of
petroleum ether might be reduced during the process because of 1ts evaporation,
20 ml more of petroleum ether was added to the sepaating funnel for the clear
separation of two layers The colour was prominent in the upper petroleum ether
layer The two phases weie separated and the lower aqueous phase was re-
extracted with additional 20 ml of petroleum ether until the aqueous phase was
colourless The petiolcumn ether extracts weie pooled and washed with a hitle
distilled water The washed petroleum ether extract containing carotenoids was
poured mto a brown bottle containing about 10 g anhydrous sodium sulphate and
kept aside for 30 minutes The petroleum ether extract was decanted into a 100 ml
volumetnic flask through a funnel containing cotton wool Sodium sulphate slurry
was washed with petroleum ether until 1t was colourless and washings were
transferred to the volumetric flask The volume was made up and absorbance was

measured 1n a spectrophotometer at 503 nm using petroleum ether as blank
3.2.2.6.3 Ascoi bie acid (mg/ 100 g)

Ascorbic acid content of tomato fruits was estimated using 2, 6-

dichlorophenol indophenole dye method (Sadasivam and Manickam, 1996)
Reagents

1 Oxalic acid (4%)
2 Ascorbic acid (standard)

Stock solution was prepared by dissolving 100 mg of ascorbic acid
mn 100 ml of 4 % oxalic acid Ten ml of this stock solution was diluted to
100 ml with 4% oxalic actd to get working standard solution

3 2, 6 dichlorophenol indophenole dye

Sodium bicarbonate (42 mg) was dissolved 1n a small volume of

distilled water 52 mg of 2, 6-dichlorophenol mdophenole was added 1nto

this and made upto 200 ml with distilled water
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4  Working standaid
Ten ml of stock solution was diluted to 100 ml with 4 % oxalic

acid The concentration of working standard 1s 100 mg per ml
Procedure

Five ml of the working standard solution was pippeted out mnto a 100 ml
contcal flask and 10 ml of 4% oxalic acid was added This was titrated against the
dyc (V1) End pornt 1s the appearance of pink colour which persisted for at least 5
seconds

Five grams of fresh fruit was extracted in four per cent oxalic acid
medium, the extract was filtered and volume was made upto 100 ml using oxalic
acid From this five ml of aliquot was taken, 10 ml of 4% oxalic acid was added
and titrated as above agamst the dye and the endpoint (V2) was determmed

Ascorbic acid content of the sample was calculated using the formula
Amount of ascorbic acid 1n mg / 100 g sample = 05 x V2 x 100 x 100

Vx5 x Weight of sample

3.2.2.7 Incidence of bactertal wilt

The hybrids and parents were evaluated for the incidence of bacterial wilt
under field conditions Daily observation of plants was done for the incidence of
bactenal wilt and the disease was confirmed by doing ooze test The number of
plants wilted per plot was recorded

Table 5 Scormng procedure for bacterial wilt disease (Winsted and Kelmen,
1952)

Scale Incidence (%) Category
0 Plants did not show any wilt symptom Highly 1esistant (HR)
1 1 20% plants wilted Resistant (R)
2 21-40% plants wilted Moderately resistant (MR)
3 41-60% plants wilted Moderately susceptible (MS)
4 61-80% plants wilted Susceptible (S)
5 More than 80% plants wilted Highly susceptible (HS)
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3.2.2.8 Incidence of other pests and diseases
3.2.2.8.1 Fusarium wilt

Fusarium wilt 1n tomato 1s caused by Fusarim oxysporum f lycopersici
(Bruschi) Both the parents and hybrids were closely momtored for the incidence

of fusarium wilt
3.2.2.8.2 Spotted wilt (ISWTV)

A scoring procedure with 0 to 5 scale was adopted for the mnecidence of

spotted wilt based on the extent of damage to plants

Table 6 Disease scale for scoring TSWV

Score | Symptoms

0 No symptom

1 Spots develop

2 25 % of leaf area infected

3 25 to 50 % ot leaf area infected

4 50 to 75 % of leaf aiea infected

5 > 75 % of leaf area infected and bud necrosis

3.2.2.8.3 Fiuit borer (Spodopter a litura)
Number of fruits infested per plant was counted The percentage
infestation was worked out using the formula

Percentage of infestation =  Number of infested frwits per plant x 100

Total number of frints per plant
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Table 7 Sconng procedure for frut borer

Score Symptoms

0 zero % infestation

1 upto 15 % nfestation
2 15 to 25 % nfestation
3 25 to 50 % nfestation
4 50 to 75 % infestation
5 > 75 % nfestation

3.2.2.9 Statistical analysis
3.2.2.9.1 Analysis of Vai iance

The statistical analysis used 1n the present study 1s presented under the
following sub heading
1 Analysis of variance for [ine x tester design
2 Estimation of heterosis

3 Estimation of combining ability and gene action
3.2.2.9.2 Analys:s of vaniance for the line x tester design

In order to find differences among parents, hybrids and parent vs hybrids,
the data obtamned for each character were analysed by Randomized Block Design
(RBD) which was based on the following mathematical model
Y= pt git o, en
Where,

Y. 1s the phenotype of the 1" genotype grown in the k™ replication

p 1s the general mean

g 1s the effect of ™

genotype
1 1s the effect of k™ block
e, 1s the error component associated with the 1% genotype and A"

replication
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The effects 1n the above model were assumed to be fixed and unknown
parameters except ¢ was assumed to be normally and independently distributed
with mean zero and common vaance (o2) The analysts of variance based upon

tlus model 1s given below

Table 8 Analysts of vanance for L x T design

Source of variance d.f. Sum of square
r Yk (YkY
Replication r-1 T —— — e )
k=1 ¢ gr
g G1 (G
Genotype g-1 Y — e —— e )
=l g gr
p Pi (P
Parents p-1 Y (3)
1=l r pr
F F1 B
Female (lines) £1 D ——— 4
=1 r fr
m M1 (M)
Male (tester) m-1 Y o r (5)
=1 1 mr
Line Vs Tester 1 ()-@-(6) e ©
M fch (O
Hybrids mf-1 S —— (N
=1 _r mfr
Parents Vs Hybrids 1 O €) B () I ——— )
Error (-1) (g-1) | Total S8 = (1)~ (2)  -vommmrrmomees )
Where,
r - Number of rephications

g -  Total number of genotypes (hybiids+ lines+ testers)
p -  Number of parents (lines -+ testeis)

f - Number of female parents

m - Number of male parents

Yk - total of k™ replication over genotypes
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Gi - total of ™ genotype over replication

P - total of 1" parents ovet replication

F1 - total of 1" female parents over replication
M - total of 1" male parents over replication
Ci - total of 1" hybrid over replication

The mean sum of squares were calculated by dividing the sum of squares
by their respective degree of freedom and were tested agamnst the error variance
by F-test at five per cent and one percent level of sigmficance

The standard crror of difference (SEy) between the genotypic means and
critical difference (CD) were calculated by using the following formula
SEq== (2 MSEA)">
Where,

MSE = error mean square

r = number of replications

CD = tenenxSEy
Where, t (g 1y 1715 the t value at (g-1) (1-1) degrees of freedom

If the differences among the hybnds were found sigmficant, only then

combining ability analysis was done
3.2.2.,9.3 Estimation of heterosis

The mean of all the replications tor each parents, hybrids and check for all
characters was computed and used in estimation of heterosis Heterosis was
calculated as the peicentage increase or decrease of mean F| performance over the

means of mid parent (MP), better parent (BP) and the standard check (SC)

Mid parent value (MP) = i ;Pz
_ FeMP_ .
a) Heterosis over mid patent (MP) = MP_X 100 (Relative heterosis)

Where,

MP = Mean performance of paient P, and P>
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F| = Mean performance of hybnd

b) Heterosts over better parent (BP) = F-BP 4 100 (Heterobeltiosis)

BP

Where,
BP = Mean perfoimance of better parent

Fi =Mean performance of F, hybrid

¢) Heterosis over standard check (SC) = F'é(sj.(_’,x 100 (Standard heterosis)

Where,

SC = Mean performance of standard check
3.2.2.9.3.1 Test of Significance

Test of signficance was done by comparing the mean deviation with
values of critical difference (CD) obtained separately for MP, BP and SC by using
the following formula

3 x mse
2r

Mean deviation for heterosis over MP = 2°t’ value

2 X mse

Mean deviation for heterosis over BP & SC = X ‘t’ value

r
Where,
r = Number of replications
t = Table value of ‘t* at error degree of ficedom at 0 01 and 0 05 levels of
probability

m s ¢ = Error mean sum of squares
3 2.2 9.4 Analysis of variance for combining ability

The combining abihity analysis foi different characters was done as pe: the
model suggested by Kempthorne (1957)
Mathematical model

Yy= ptegtgts,trten
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Where,
Y18 the performance of (1 x D™ hybrd n K" replication
u 1s the general population mean
g,1s the general combimng ability (GCA) effect of 1" line
g, 1s the general combining ability (GCA) effect of 1™ tester
sy 1s specific combining ability (SCA) effect of the (1 x _])“‘
1,15 the effect of k™ replication
ey 1s expenimental error associated with uk"‘ observation
The effects in the above model were assumed to be fixed unknown
parameters except ey which 1s assumed to be normally and independently
distributed with mean zero and common variance (o°) The analysis of

vatlance based upon this model 1s given below

Table 9 Analysis of variance for combining ablity

Source of | d.f. MLS.S. | Expectations of mean square

variation

Testers in hybrids | (m-1) mhMS | o>+ 1[Cov (FS)-2Cov (HS)] + [fr Cov (HS)]
Lines 1 hybrids (f-1) fhM o>+ [Cov (FS)] - 2Cov (HS)] + [mr Cov (HS)]
g;g‘r‘: d: Tester) 10| ) 1)(1) | fmhMS | o+[Cov (FS)-2Cov (HS)]

Error @-D(mi-1) | eMS o

Total Mifr-1

The different sum of squares were calculated using the following formula

CF = (Y )2/mfr

TSS = 3.5 T (Y- CF

thSS = [3.(Y, )*/mr]-CF

mhSS = [%,(Y,)/fr]-CF

fmhSS = [T.(Y,)Y 1] - CF — hSS - mhSS

eSS TSS [ZMY W /m-CF - [LE(Yy)?/1-CF]
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Where,

Y = total of all hybrids over all replication

Y: = 1" female total

Y) = ;%male total

Yy (1 % )™ hybud total

Y k k™ replication total

Cov (HS) = (mhMS + fhMS - 2fmhMS) / r (in+f)

Cov (FS) = [mhMS + fhiMS + fmhMS - 3eMS + 6r Cov (HS) - r(m +
f) Cov(HS)] / 3r

The different sum of squaies were divided by their respective d f to obtam

1

mean sum of squares Fust of all, fmhMS was tested against eMS If 1t was
significant the both fhMS and mhMS were tested agamnst fmhMS On the
contrary, 1f fmhMS was non-significant, then both fiMS and mhMS were tested
against eMS

The variance due to the combining abrlity (czgca) and specific combining
abihity (6%.) were calculated as under

ozaca = Cov (HS)
0% = Cov (FS)—2 Cov (HS)
Additive vanance (o°,), dominance variance (o7p) at F = 1 (tomato being

a self pollinated crop) and degrees of dominance were calculated as below

o’a = Sl [(1+F)M4] = 20%,
ob= Gl [(1+F)2] = A
Degree of dominance = (26%/ ol ?s

The proportional contribution of lines, tester and their interaction to

hybrids variance (Sharma 1998) was calculated as

Line contribution (%) = [fhSS/cSS]x 100
‘Tester contribution (%) = [mhSS/cSS]x 100
(Line X teste1) contitbution (%) = [fmhSS/c8S1x 100
Where,

¢SS = sum of square due to hybuds

48



3.2.2.9.5 Estimation of combining ability effects

The model adopted to estimate gea and sca effects of yk observations was
as follows
Xyk=m+ g+ g+ Sy+ eyh
Where, p = population mean
@ = gea effects of 1k line
g = gea etfects of jmtester
Sy=sca effects of 1 x ] cross
eyh = error associated with observation 7k
The gea elfects of parents and sca effects ot crosses (hybrids) were estimated as
indicated below

General combining ability effects
i X
tXr Ixcxr
R
Ixr IXNtXr

{(cilme . g, =

(b)Testers g, =

Specific combining ability effects

Ay, X X .
t X1 1xr 1l xtx:

X,‘,
Sy=7"

Where, / = numbei of lines

t = number of testers

r = number of replications

1= gca of uh line

x1 = total of un line over all the testers

x =total of all the crosses

2 = gca of Jin testers

x; = total of yin testers over all lines and replications
Sy~ sca effects of 1 x J crosss

» = total of cross 1 x | over all replications
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Standard errors of gea and sca effects

{Error variance
SE (GCA) for lines =« txr

{Error variance
SF (GCA) for testers = 4 {xr

}ETTO?’ variance
SE (SCA) =V T

; 2 Errorvariance
SE for (BP and Check) =¥ r

Critical differences (CD) were calculate by multiplying the SE with table °t’ value

at 5 per cent and 1 per cent of probabilities for error degrees of freedom
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4. RESULTS

The 1esults obtained from the present study entitled “Development of hybnds

with bacterial wilt resistance tm tomato (Solanum Ilycopersicum L )’ are presented

under the tollowing headings Field view of this experiment was gtven 1n Plate 5

1
2

3

Analysis of variance for experimental design
Mean peiformance of parents and hybrids
Estimation of heterosis

a) Relative heterosis (RH)

b) Heterobeltiosis (BH)

¢) Standard heterosis (SH)
Combining ability analysis
a) Analysis ot variance for combining ability
b) Estimates of combinng ability (gca and sca) eftects
Components of genetic variance
Pioportional contribution

Incidence of pests and diseases other than bacterial wilt

4 1 ANALYSIS OF VARIANCE I'OR EXPERIMENTAL DESIGN

The abstraut of ANOVA for all the characters are presented n Table 10

Analysis of variance revealed that the lines were sigmficantly different for plant

height, height at floweung puimary branches plant', days to fruit set,

flowers cluster ', mflorescence plant ! fruils plant ! frut length, frmt girth, fruat

weight, yield plant ! and yield plot ' while the testers were significantly different

for height at floweung, leaf width, days to first flowering, flowers cluster !,

frunts cluster !, fruit length, fruit girth, frmt weight, T8S, lycopene and bacterial

wilt incidence (%) Line » Tester interaction was significant for all the characters

except flowers cluster '

Analysis of vanance revealed significant difierence among the parents and

crosses for all the traits Among the parents Vs crosses, ssgnificant difference was

51



BG

Table 10 Line x Tester ANOVA summaiy

Traits Degree of Plant height Height at Node to first Primary Leaf Leaf Days to first | Days to fruil
freedom (cm) flowering inflorescence branches fength width flowering set
(cm) plant ' {cm) (cim)
Sources
Replication 200 12 85 929 016 041 149 068 120 000
Lines 6 00 795 78** 157 01** 016 20 79* 29 80 10 05 2825 329%*
Testers 200 549 82 11437* 016 20 40 2723 17 09* 69 79+ 090
LaT 12 00 143 72+ 21 52%* 0 16%* 6 65%* 14 31%* 417* 9 50%* 0 48%*
Parents 9 175 36%* 42 34** 3 25%# 4 99** 38 91** 6 23** 24 21+ 3 48*+
Crosses 20 00 379 95%* 71 45+ 0 16** 12 27** 20 25%* 7 23%* 21 16** 136%*
Parents Vs crosses I 5552 99** §29 20** 064 138 95** 778 26** | 321 64** | 144 41%* 23 3%+
Error 40 00 2139 379 016 038 326 170 058 014

*Significant at 5 percent level

**Significant at 1 percent level




Table 10 Continued

Trarnts Degreeof | Flowers Inflorescence Fiuit set Pollen Fruits Fiuits Trut Fruit gnth Frust Yield plant '
freedom cluster ' ptant ' % viability % | cluster ' plant ! fength (cm) weight (2) (g)
(cm)
Sources
Replication 200 079 030 062 219 003 401 000 053 007 14366 71
Lines 6 00 195* 63 [1** 198 80 31515 155 3282 84** 1 42* 4 98* 368 43* | 1781710 OC**
Teste1s 200 [0 75** 14 65 30721 193 99 7 12% 1016 48 3 92%* 9 59-% 542 97* 5355943
LaT 12 00 058 935"* 128 25%* 149 36** 1 05+* 523 49** 0 42%* 1 27** 83 97** 195795 13**
Parents 9 6 93** 12 33*+ 152 42** 195 74** 0 94** 219 44** 0 59% 0 71** 17 81%+ 66201 93**
Crosses 20 00 2 00** 26 01%* 167 31** | 203 56** 1 §1#** 1400 60** 1 07%* 3 22%+ 21521** | 657346 00**
Parents Vs crosses 1 1 55% 140 00** 1705 60** | 2393 56** | 22 37** 7897 11** | 575** 14 38** | 1249 66¥* | 6829870 50**
Error 40 00 037 041 16 01 445 005 16 46 002 024 667 12226 89

*Sigmficant at 5 percent level

**Significant at 1 percent level
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Table 10 Continued
Traits Degree of Yield plot ' (hg) TSS(%%) Lycopene (mg/ 100g) | Ascorbic acid (mg/ 100g) Bactertal wit
freedom incidence (%6}
Sources
Replication 200 572 0 04 012 100 2063
Lines 6 00 560 92** 096 999 94 39 868 92
Testers 200 152 39 3 58* 4231* 14 31 1826 59*
LaT 12 00 71 52** 0 62** 6 63** 39 §3** 429 §3**
Parents 9 38 gk 0 43%* 7 08** 8 54** 1483 79**
Crosses 2000 226 43** 1 g2** 1121** 53 65%* 701 23**
Parents Vs crosses 1 1377 22%* 0 56%* 012 705 03** 253 48*
Error 40 00 549 002 009 229 48 97

*Significant at 5 percent level

**S1gmficant at 1 percent level




Plate 5 Field view of the cxpanment
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noticed for all the parameters except for node to first mflorescence and lycopene

content
42 MEAN PERFORMANCE OF PARENTS AND HYBRIDS

The performance of parents and hybrids for different quantitative and
qualitative characters are presented mn Tables 11 to 14 The performance of
hybrids has been compared with checks (Indam 9802 and Lekshmu) for different
characters The salient features for each character are described mn ensuing

paragraphs
4.2 1 Vegetative Characters

The performance of paients and hybnds for vegetative chatacters aie

presented 1n Table 11
4.2.1.1 Plant Height (cm)

Among the lines, LE 16 recorded the highest mean value for plant height
(83 77 cm) and the lowest was recorded 1n LE 26 (54 44 cm) The testers were not
significantly difterent for plant height Among crosses, LE 13 x Manulekshm
(110 44 cm) was the tallest which was on par with LE 20 x Manulekshmu
(103 67 cm) and the shortest was LE 19 x Anagha (71 33 ¢m)

4.2.1 2 Haight at Flowerng (cin)

Lower height at flowering 1s the desirable character n tomato which was
observed mm LE 13 (25 10 cm) and the highest value was observed m LE 12
(36 16 cm) among the lines Among the testers, the lowest herght at flowering was
recorded 1 Manulckshmi (26 36 ¢m) and the highest i Vellayam Vya
(32 11 cm) Among the hybrids, the lowest height at flowering was recorded m
LE 19 x Anagha (27 94 cm) and the highest 1n LE 20 x Manulekshmi (46 99 cm)
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Table 11 Performance of parents, hy brids and checks for vegetat e characters of tomato

Parents and c10sses Plant Height at Node to first Primary Leaf length [ Leaf width
height flowering inflorescence branches (cm) (um)
(cm) (cm) plant *
Lines
LE3 7011 3215 8 89 478 19 47 13 56
LE 12 70 10 3616 944 544 2810 1583
LE 13 6511 2510 922 566 19 68 14 64
LE 16 8377 3310 10 55 755 23 68 16 03
LE 19 6189 3282 977 4 66 19 49 1374
LL 20 68 77 3402 1177 4 44 2093 14 29
LE 26 54 44 3449 833 422 24 63 14 14
Testels
Anagha 64 66 2729 867 477 18 57 1322
Manulekshmi 7189 26 36 944 8 00 24 97 14 05
Vellayam Vyal 7155 3211 85> 555 2798 1792
Hybnds
LF 3 » Anagha 86 94 3922 977 777 28 94 1722
LE 3x Manulehshm 88 89 3811 922 800 2631 17 81
LE3x V Vi 79 00 3555 8 44 777 2751 1758
LE 12x Anagha 74 55 43 00 900 644 3216 1931
LE 12 Manulehshmi 8237 4583 933 377 3266 2099
LE [2x V Viai 7947 45 00 966 6 00 3222 20 83
LE 13x Anagha 82 89 3352 922 800 2517 17 96
LE 13» Manulekshm 110 44 4233 9 66 978 33 01 20 80
LE 13x V Vuyai 102 00 3418 8 67 800 2972 20 00
LE 16x Anagha 97 66 36 50 933 10 44 2951 19 04
LE 16x Manulekshini 94 78 3900 955 1222 2677 17 58
LE I6x V Vija 88 44 3771 1111 1022 29 86 20 89
LE 19x Anagha 7133 2794 877 844 26 19 17 02
LE 19x Manulekshmi 8122 3733 989 811 3167 18 16
LE 19x V Vyai 7144 3210 8 66 477 28 99 18 14
LE 20x Anagha 8255 3994 10 77 544 2628 16 41
LE 20x Manulehshmi 103 67 46 99 1111 12 55 3234 21 60
LE20x V Vyai 7977 3702 1022 755 2903 18 17
LE 26x Anagha 7322 3511 944 733 25351 16 86
LE 26x Manulehshmi 73 11 3350 10 00 833 2653 18 59
LE 26x V Vyai 7622 3275 10 66 7 66 27 34 1819
Indam 9802 (check) 88 78 42 70 10 89 8 66 29 38 2074
Lekshimi (check) 8422 34 26 966 933 2537 16 79
Mean 79 85 3585 962 738 26 97 17.52
CD (0 05) 7 41 308 078 137 245 188
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4.2.1.3 Node to First Infloiescence

For node to first inflorescence, the lowest value 1s preferred which was
observed in LE 26 (8 33) and the highest was 1ecorded m LE 20 (11 77) among
the lines while, among the testers lowest value for the trait was recorded i
Vellayam Vyai (8 55) and the highest was observed i Manulekshm (9 44)
Among hybrids, the lowest node to first inflorescence was exhibited by
LE 3 x Vellayam1 Vya1 (8 44) which was on par with LE 19 x Vellayam Vya
(8 66), LE 13 x Vellayan1 Vyai (8 67), LE 19 x Anagha (8 77), LE 12 x Anagha
(9 00), LE 3 » Manulekshm (9 22) and LE 13 x Anagha (9 22) Highest value
was shown by LE 16 x Vellayan: Vyai and LE 20 x Manulekshrmu (11 11)

4.2.1.4 Pyumary Bianches Plant !

Among the lines, LE 16 (7 55) produced maximum number of primary
branches plant ! and minimum was recorded in LE 26 (4 22) Among the testers,
Manulekshmi (8 00) recorded maximum pumary branches plant’ while, the
minimum was observed 1in Anagha {477) Among the hybnds, LE 20 x
Manulekshmi (12 55) produced the maximum number of primary branches
plant ' which was on par with LE 16 x Manulekshmi (12 22) while, the mmimum
was observed 1 LE 19 x Vellayan Vyar (4 77)

4.2.1.5 Leaf Length {cm)

Among the Iines LE 12 (28 10 cm) recorded the highest mean value for
leaf length and the lowest was 1ecorded n LE 3 (19 47 cm) while, among the
testers Vellayant Vija (27 98 cm) had the highest leaf length and the lowest was
recorded 1 Anagha (18 57 cm) Among crosses, LE 13 x Manulekshmu
(3301 cm) exhibited the highest leaf length which was on par wvath LE 12 x
Manulekshm: (32 66 cm), LE 20 x Manulekshmi (32 34 ¢m), LE 12 x Vellayam
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Viyar (3222 cm), LE 12 x Anagha (3216 cm) and LE 19 x Manulekshmu
(31 67 cm) whereas, LE 13 x Anagha (25 17 cm) recorded the lowest

4.2.1.6 Leaf Width (cm)

The highest leaf width among the lines was recorded in LE 16 (16 03 cm)
which was on par with LE 12 (1583 cm), LE 13 (1464 cm) and LE 20
(14 29 cm) and the lowest value was observed 1n LE 3 (13 56 cm) Among the
testers, the highest leaf width was recorded mn Vellayam Vyat (17 92 cm) and the
lowest m Anagha (1322 cm) The hybrid, LE 20 x Manulekshmi (21 60 cm)
recorded the highest leaf width, which was on par with LE 12 x Manulekshmi
(20 99 cm), LE 16 x Vellayam Vyai (20 89 cm), LE 12 x Vellayam: Vyar (20 83
cm), LE 13 » Manulekshmi (20 80 cm) and LE 13 x Vellayan: Vyai (20 00 cm)
The lowest was observed in LE 20 x Anagha (16 41 cm)

42.2 Flowermg Characters

The performance of paients and hybuids for flowering characters are

presented tn Table 12
4.2 2 I Days to Fust Flowering

Among the lmes, LE 12 (29 66 days) was the earliest and LE 19 and LE
26 were late flowering (35 44 days) Among the testers, Vellayam Vyar (27 44
days) flowered early while, Manulekshmi (33 11 days) was late Among the
crosses, LE 16 x Anagha (24 33 days) exhibited early flowering whereas, LE 19 x
Vellayant Vyai (35 55 days) recorded late flowering

4.2.2.2 Days to Fruit set

Among the female paients, LE 16 (6 67 days) took mimmum number of
days to frnt set and LF 20 (778 days) the maximum Among the testers,
Vellayam Vyar (4 44 days) took minumum number of days to frust set while,

Manulekshmu (6 22 days) the maximum Among the hybrids, LE 20 x Vcllayam
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Table 12 Peirformance of patents, hybtids and chechs for flowenng characters of tomato

Parents and crosses Daysto Days to Flowers Inflorescence Fruit Pollen
first fruit set cluster ' plant ' set% viability %
floweting

Lines
LE 3 3378 755 455 1578 66 03 5901
LE 12 29 66 722 711 16 22 65 52 5922
LE 13 3500 678 611 17 89 74 39 67 81
LE 16 34 66 6 67 566 18 5 6670 6217
LE 19 35 44 766 578 1777 68 94 6043
LE 20 34 33 778 544 1722 5011 5531
LE 26 3544 711 622 1511 5816 52 51
Testers
Anagha 29 88 533 589 2111 7075 7229
Manulekshmi 3311 622 489 2011 6555 54 45
Vellayan1 Vial 2744 444 10 00 2033 7241 7739
Hybrids
LE 3 x Anagha 26 22 511 33 1877 8333 79 63
LE 3x Manulekshmi 3344 566 533 1733 64 44 63 97
LE 3x V Vya 31 66 611 555 1744 65 55 6272
LE 12x Anagha 2722 600 644 1899 6718 62 00
LF 12x Manulekshmi 28 66 722 567 1577 70 54 7013
LE 12a V Vya 2733 6 00 733 1944 68 27 65 72
LE 13x Anagha 2955 589 6 89 23 55 7735 7371
LE 13x Manulekshmi 3177 633 500 2333 65 37 6517
LE 13\ V Vyai 3189 622 677 2144 7992 73 30
LE 16x Anazha 2433 511 722 2611 78 65 8220
LE 16x Manulekshim 2789 522 533 23 00 8573 8524
LE 16x V Vyal 30 89 4355 711 24 89 8261 8251
LE 19x Anagha 28 00 5 66 6 55 22 66 84 67 86 01
LE 19x Manulekshmi 3255 578 522 2222 73 80 7231
LE 19% V Vyai 3555 589 655 1811 7342 69 26
LE 20x Anagha 3089 477 722 2044 8216 77 18
LE 20x Manulekshm 3155 4 89 622 24 89 73 14 7173
LE 20x V Vya 3222 444 778 2000 8056 79 84
LE 26x Anagha 30 66 311 75 19 44 73 60 68 18
LE 26x Manulekshmi 3111 544 65> 18 44 6222 58 59
LE 26x V_Vyai 3100 611 6 66 1700 82 85 8174
Indam 9802 {check) 3122 544 633 3011 74 44 79 66
Lekshmi (check) 3077 478 678 3177 78 026 8103
mean 31 06 589 6 36 2046 7231 70 07
CD (0 05) 125 054 099 118 7 68 341
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Vyai (4 44 days) recorded minimum days to fruit set which was on par with LE
16 x Vellayan1 Vyai (4 55 days), LE 20 x Anagha (4 77 days) and LE 20 x
Manulehshmi (4 89 days) whereas, LE 12 x Manulekshmi (722 days) took

maximum number of days to fruit set
4.2.2.3 Flowers Cluster

The hne LE 12 (7 11) 1ecorded the highest number of flowers cluster !
which was on par with LE 26 (6 22) while, LE 3 (4 55) recorded the least for the
trait among the lines The tester Vellayan: Vyair (10 00) recorded the hghest
number of flowers cluster ' and the lowest was observed in Manulckshmi (4 89)
The cross, LE 20 x Vellayar Vyai (7 78) recorded maximum number of flowers
cluster ' which was on par with LE 26 x Anagha (7 55), LE 12 x Vellayam: Vyai
(7 33), LE 16 x Anagha (7 22), LE 20 x Anagha (7 22), LE 16 x Vellayan: Vyai
(711) and LE 13 x Anagha (6 89) while, mimmum was recorded in LE 13 x
Manulekshm (5 00)

4.2.2.4 Inflorescence Plant !

The ghest number of mflorescence plant ' among the lines was recorded
mn LE 16 (18 55) which was on par with LE 13 (17 89) and LE 19 (17 77) and the
lowest was observed in LE 26 (15 11) There was no sigmificant difference among
the testers for this trait Among the cross combinations, LE 16 x Anagha (26 11)
recorded the highest number of florescence plant "'and the lowest was recorded
in LE 12 x Manulekshou (15 77)

4.2 2.5 Fruu sef (%)

Among the lmes, the highest fruit set per cent was observed in LE 13
(74 39%) wluch was on par with LE 19 (68 94%) while, LE 20 (50 11%) 1ecorded
the lowest for the trait The testers were not significantly different Fruit set was
maxmmum 1n the hybrid, LE 16 x Manulekshnu (85 73%) which was on par with
LE 19 x Anagha (84 67%), LE 3 x Anagha (83 33%), LE 26 x Vellayan Vyai
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(82 85%), LE 16 x Vellayam Vya1 (82 61%), LE 20 x Anagha (82 16%), LE 20 x
Vellayam Vyai (80 56%), LE 13 x Vellayam Vyai (79 92%) and LE 16 x Anagha
(78 65%) whereas, LE 26 » Manulekshmi (62 22%) recorded minimum fruit set

4.2.2.6 Pollen Viability (%)

Pollen wiability (%) was lughest for LE 13 (67 81%) and the lowest for
LE 26 (52 51%) among the lines while, 1t was the highest for Vellayam1 Vyai
(77 39%) and the lowest for Manulekshrm (54 45%) among the testers Among
the crosses, LE 19 x Anagha (86 01%) recorded the highest mean value for pollen
viability which was on par with LE 16 x Manulekshm (85 24%) and the lowest
was observed m LE 26 x Manulekshrm (58 59%)

4.2.3 Fruit Characters and Yield

The performance ot parents and hybrids for fiut characters and yield are
presented 1n Table 13 and frwits of different hybrid combinations are given 1n
Plate 6

4.2.3.1 Fruis Cluster !

Among the lines, the lighest frnts cluster | was recorded n LE 13 (4 1)
which was on par with LE 12 (400) and LE 20 (3 78) and the lowest was
observed 1 LE 26 (277) Among the testers, the hughest fruits cluster' was
recorded 1n Vellayam Vyai (4 66) and the lowest in Manulekshmi (3 00) Among
the hybrids, LE 26 x Anagha (6 33) recorded the highest fiuts cluster ' which was
on par with LE 20 x Vellayam Vyai (6 22) and LE 13 x Vellayan Vyai (6 11) and
the lowest was noticed in LE 3 x Manulekshmi, LE 12 x Manulekshmi, LE 13 x
Manulekshmi, LE 16 x Manulekshnu and LE 20 x Manulekshmt: (4 00) (Fig 1)

4.2.3.2 Fruis Plant’
The line LE 16 (42 48) recorded maxunum frurts plant ' which was on par

with LE 13 (41 55) and the mimmum was noticed 1n LE 12 (21 66) Among the
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Table 13 Performance of parents hvbiids and checks tor fruit chaiacters and yield of tomate

Parents and crosses Fruits Fruits Fruit Fruit Fruat Yield Yield plot '
cluster’ plant ! length girth weight (g) | plant ! {g) (ke)
(cm) {cm)
Lines
LE3 355 24 00 352 12 32 31 66 58811 430
LE 12 400 21 66 323 1143 2777 53077 408
LE 13 4 (1 41 55 366 12 83 3200 846 79 6 20
LE 16 355 42 48 369 12 97 3251 982 00 14 50
LE 19 367 3493 401 1233 3166 763 55 613
LE 20 378 3333 410 11 63 29 66 742 11 663
LE 26 277 2244 407 12 04 3277 62515 458
Testers
Anagha 422 4022 340 1193 28 88 740 55 12 08
Manulekshmi 300 2222 375 1242 3500 49844 8§ 47
Vellayam Vyai 4 66 26 22 479 12 47 3533 646 89 10 95
Hybrids
LE 3 x Anagha 433 30 66 413 12 16 3177 975 80 9 44
LE 3x Manulehshini 400 3222 413 1270 3655 748 33 924
LE3xV Vya 411 3378 441 12 78 3399 766 66 741
LE 12x Anagha 422 3316 332 1111 3011 998 36 11 66
LE 12x Manulehshmi 4 00 2835 381 12 20 3155 894 91 8 65
LE 12x V Vyai 478 29 64 400 1176 33 87 1005 70 7 96
LE 13x Anagha > 66 86 44 412 13 01 3807 1993 66 2594
LE 13x Manulehshmi 400 61 44 450 1507 55 74 1770 00 3142
LE 13x V Vyai 611 68 44 541 13 40 47 83 1908 55 2543
LE 16 Anagha 533 110 66 346 1173 3109 2191 44 24 63
LE 161 Manulekshmi 400 50 89 443 14 94 48 36 1560 66 2534
LE 16X V Vyal 522 7311 439 1343 4123 1733 33 24 92
LE 19x Anagha 4 89 63 33 371 13 00 3722 1376 66 19 19
LE 19x Manulekshmi 444 53 66 482 1500 62 85 171511 25172
LE 192V Vya 478 3577 514 13 12 46 14 890 22 395
LE 20x Anagha 511 44 44 367 12 66 3524 953 44 923
LE 20x Manulekshnn 400 6222 430 1321 38 88 1491 00 2583
LE 20x V Vyai 622 5577 506 13 31 42 40 1363 66 14 05
LE 26x Anagha 6133 41 66 512 1311 3499 829 51 922
LE 26x Manulekshmi 433 3344 4 34 1313 3477 675 66 609
LE26a V Vyai 455 3589 522 13 84 3825 956 55 917
Indam 9802 (chech) 400 2633 515 17 10 9555 172122 982
Lekshmi (chech) 3 66 36 44 505 18 96 86 77 1906 99 1396
mean 4 40 43 48 424 1312 40 32 113308 1328
CD (0 05) 041 602 025 07481 395 152 40 346
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Plate 6 Fruits of diffcrent hybrid combinations
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Plate 6 Continued
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Fruits cluster?

7 0000 E— _— [ - - - R

6 0000 .

5 0000 J(——
4 0000
3 000C
2 0000 g
1 0000

00000 —
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[ibic 15 Petformance of pucnts bybrids and checks tor bacterial wilt incidence

{ yunder held conditions

| Puonts ind ciosses Incidenee (/) ‘ Seale Categon
Mines
o 6553 4 Susceptible
LLi2 6167 4 Susceptible
CLL I3 6> 4 Susceptible
Ll 16 20 67 2 Moderately resistant
LE 19 60 Moderately susceptible
L2060 hh ) Moderatels susceptible
|11 26 63 5 4 Susceptible
Te wis
‘ \igh [REE! i Resistant
Minulehshmi I~ | Resistant
Vol u Vg I~ | Resistant
Hybrids
11 sy~ Anahn AN Modcritely suseeptible
11 s~ Afmulchshm & 2 Modcrtely resistant
I[F s~V Ay 5 67 > Moderately susceptible
L 12y Anahs 1167 B Moder ity susceptible
1L 12 Analchshmg N1 67 Moder itels susceptible
LT 12v\V Viu 60 5 Modertelv susceptible
Lt tax Ana_hn RR] 2 Nodertey resistant
LE 1>y Manulchshmt o7 I Resistant
ITLI3NY Viu 30 2 Modearatelv resist it
LE 16% AnaLha SR Moderately susceplible
L £ 16 Manulchshi 18 I Resistant
LE 168N Vyu 28 53 2 Modcritelv resistnt
LL 19+ Anmi 20 2 Moder stehy resistint
[E 19 Manulckshmi 2 2 Moderately 1esistant
LE19x N Vyu 06 67 4 Susceptible
LE 208 Anyhn a1 67 k) Moderately susceptible
L LE 208 Munulchshim IRIRR 1 Resistant
PE200 N Vi 48 > Moderitely susceptible
[ 1T 26 Ana_h 4 5 Moderitely susceptible
[ 18 768 NManukchshni > 2 Modertely susceptible
ITEN Vi o Moderately susceptible
Ind 1m 9607 (chedh) 7167 4 Suseeptible
Ll shmi(cheek) 6o > 4 Susceptible




Plate 7 Promising bacteral wilt resistant hvbrids

I F 13 x Manulekshmi

1+ 16 x Manulehshm

{ 1T 20 x Manulekshmi




Platc 8 Bacterial wilt discase noticed at ditterent crop growth stages
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Among the lines, LE 16 was found to be moderately resistant to bacterial
wilt with a disease incidence of 26 67% while rest of the lines were 1n the range of
moderately susceptible to susceptiblc All the testers were found to be resistant
Among the hybrids, LE 13 x Manulekshmi, LE 16 x Manulekshmi and LE 20 x
Manulekshmi were found resistart to bacterial wilt with a disease incidence of
1167%, 1833% and 13 33% respectively (Plate 7) The hybnds, LE 3 x
Manulekshim, LE 13 x Anagha, LE 13 x Vellayam Vyai, LE 16 x Vellayam Vyai,
LE 19 x Anagha, LE 19 x Manulehshmu were categorised as moderately resistant
to bactenal wilt with a disease incidence of 38 33%, 35%, 33 33%, 28 33%, 30%
and 25% respectively The cross LE 19 x Vellayant Vyai was found to be
susceptible with a disease incidence of 66 67% while, remaining hybrids were
moderately susceptible The two standard checks Indam 9802 and Lekshmi were

found susceptible with a disease incidence of 71 67% and 63 33% respectively
4 3 ESTIMATION OF HETEROSIS

The magmtude of heterosis, estimated as per cent increase or decrease of
F\ value over mid-parent (RH), better parent (HB) and standard checks (SH) for
the 21 hybrids for vartous characters are presented 1in Tables 16 to 27 The

character wise results are summarized m the followtng paragraphs
4.3.1 Plant Height (cm)

Twenty hybrids exhibited significant positive heterosis over mid parent
with maxmmum heterosis of 61 24% (LE 13 x Manulekshmi) Fourteen hybrids
recorded sigmficant positive heterosis over better parent with maximum heterosis
of 53 63% (LE 13 » Manulekshnu) Heterosis over standard check Indam 9802
ranged from -19 65% (LE 19 x Anagha) to 24 40% (LE 13 x Manulekshmi) with
four hybuids showing significant desirable standard heterosis The magmitude of
heterosis over standard check Lekshmi ranged fiom -15 30% (LE 19 x Anagha) to
31 14% (LE 13 x Manulekshmu)
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Table 16 Heterosis (%) for plant height and hetght at flowering

Crosses Plant height (¢m) Heught at flowenng (cm)

RH HB SH( SH (L) RH HB SH(D) SH(L)
LE 3 » Anagha 29 02** 24 01** 207 323 31 96** 21 98** g 14* 14 48**
LE 3 x Manulehshmt 25 20** 23 65** 012 554 30 24*# 18 51** -10 75** 11 23*
LE3xV Viat 11 53*% 10 40 1102* 620 10 65* 10 57* 16 73** 377
LE 12x Anagha 10 65* 636 ~16 02*%* -11 48* 35 53*+ 18 89** 070 25 >0**
LE 12x Manulehshm; 16 02** 14 58** =722 =220 46 S9** 26 73** 734 33 77%*
LE 12x V Vya 12 20* 11 06* 10 49* 564 31 82** 24 42%* 539 31 34**
LE [3x Anagha 27 T74** 27 31** 6 63 -158 27 98** 22 84** -21 49+* 216
LE 13x Manulehshmi 61 24%* 53 63** 24 40** 31 14*+ 64 S1** 60 56+ 036 23 55%*
LE I3vV Vyai 49 27%* 42 54** 14 §9** 21 11** 19 51** 647 19 94** 022
LE 16x Anagha 31 50+ 16 58*+ 1001* 15 96** 20 88** 10 27* =14 52%% 6 53
LE 16x Manulekshmi 21 77%* 13 13** 676 12 53** 31 17** 17 §2%* -8 67* 13 82%*
LE 16x V Vijai 13 88** 557 -0 38 501 15 86** 14 13** -11 53** 10 25*
LE 19x Anagha 12 73* 10 31 19 65** 15 30%* 703 -14 86** 34 56** 18 45**
LE 19x Manulekshm 21 42+* 12 98* 8§52 357 26 15** 13 75** 12 27** 8 96
LE 19x V Vyar 707 -0 16 19 53*+ [517** 112 219 24 §2%* 637
LE 20x Anagha 23 73** 20 03** 701 198 30 29** 17 40** 6 46 16 58**
LE 20x Manulekshrm 47 40** 44 2%+ 16 77** 23 09** 55 64** 38 13*% 10 06** 37 16**
LE20x V Vyai 13 70%* 11 49* -10 14* -5 28 11 97** 8 82 -13 20** 8 06
LE 26x Anagha 22 95%* 13 23* 17 52%* 13 06** 13 67** ] 81 17 77%* 248
LE 26x Manulehshmi 15 74%* 170 =17 65** =13 20** 10 09* -2 87 =21 55%* =223
LE26x V Vya 20 99** 652 =14 14** -9 50* -1 64 504 -23 29** -4 41

RH - Relative heterosis
SH (I) - Standard heterosis over Indam 9802

*Significant at 5 per cent level

HB — Heterobeltiosis

SH (L) — Standard heterosts over Lekshmi

**Significant at 1 per cent [evel




4.3.2 Height at Flowermg (cm)

Only three hybrids 1ecorded negative heterosts over nud parent with a
maxtmum of -7 03% (LE 19 x Anagha) Heterosis over better parent ranged from
-14 86% (LE 19 x Anagha) to 60 56% (LE 13 x Manulekshmi). The magnitude of
heterosis over standatd check Indam 9802 ianged from -3456% (LE 19 x
Anagha) to 10 06% (LE 20 » Manulekshmi) Standard heterosis over Lekshmu
ranged from -18 45% (LE 19 x Anagha) to 37 16% {LE 20 x Manulekshmu)

4.3.3 Node to First Inflorescence

Eight hybrids recorded negative heterosis over mid parent with maximum
heterosis of -5 45% (LE 19 x Vellayant Vyai) The magnitude of heterobeltiosis
ranged from -13 19% (LE 20 x Vellayam Vyar) to 24 66% (LE 26 x Vellayam
Vyar) Sixteen hybrids recorded significant negative heterosis over standard check
Indam 9802 with maximum of -22 47% (LE 3 x Vellayan: Vyai) The estimates of
standard heterosis over Lekshmu varted from -12 66% (LE 3 x Vellayam Vyai) to
14 93% (LE 16 » Vellayam Vyar and LE 20 x Manulckshmr)

434 Prmmary Branches Plant'

The estimates of 1clative heterosis revealed that 17 hybrids had significant
positive heterosis with maximum heterosis of 101 77% (LE 20 x Manulekshm)
The per cent heterosis over better parent ranged from -2779 (LE 12 x
Manulekshmi) to 76 76 (LE 19 x Anagha) Heterosis over standard check Indam
9802 ranged from -44 88% (LE 19 x Vellayam Vyai) to 44 88% (LE 20 x
Manulekshmi) of which four hybrids showed significant positive heterosis Only
two hybrids registered the significant heterosis in positive direction over standard
check Lekshmi The standard heterosis ranged from -48 82% (LE 19 x Vellayam
Vijan) to 34 54% (LE 20 x Manulekshmi)

21
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Table 17 Heterosis (%) for node to first inflorescence and primary branches plant '

Crosses Node to first inflorescence Prumary branches plant '

RH HB SH (1) SH(L) RH HB SH (D) SH(L)
LE 3 x Anagha I135%* 997* -10 22%* 114 62 75%% 62 (9** -10 27 -16 68*
LE 3 x Manulekshmi 058 -2 36 15 34** -4 62 25 20%* 000 -7 69 -14 29*
LE3xV Vyai 321 -502 =22 47** -12 66** 5047+ 39 95%+ -1027 16 68*
LE 12x Anagha -0 63 -4 69 17 36** -6 90 26 05* 18 30 -25 65** -30 96*+
1 E 12x Manulehshmi -120 -120 =14 33+ 348 -14 08 -27 79** -33 35%* 38 11%*
LE I2\ V Vya 741% 236 -11 23*# 000 906 798 30 77** -35 71%¥
LE 13x Anagha 309 000 15 30** -4 59 53 21** 41 18** -769 -14 29*
LE 13x Manulekshmi 357 236 =11 23%% 000 43 12%* 22 25** 1285 479
LE 13x V Vyai 247 6 00 -20 39** -10 31* 42 56%* 4] {8** -769 -14 29%
LE 16x Anagha 290 -11 56%* -14 29%= 345 69 35%* 38 20%* 20 50%* 11 89
LE 16x Manulekshnu 445 9 48* =12 27+* -117 57 15%* 52 79*# 4] 04** 30 96**
LE 16x V Vyai 16 27** 527 202 14 93** 55 87%* 35 24** 17 92* 950
LE 19x Anagha 484 -10 23* -19 41** -921* 78 2% 76 76%* =258 -9 54
LE 19x Manulekshmt 291 116 918* 231 28 05%* 137 -6 42 -13 11
LE I9x V Vya 545 =11 35** =20 42%* ~10 34* 655 14 04 44 88** -48 82%*
LE 20x Anagha 541 8 49* -104 11 48** 18 03 13 96 =37 19** -41 68**
LE 20x Manulekshmi 471 -5 66 202 14 93** 101 77*+* 56 96** 44 83*+* 34 54%*
LL20x V Vya 056 =13 194+ -6 12 576 51 08** 35 99** -12 81 -19 04**
LE 26x Anagha [108** 8 92% -13 28+ 231 63 02** 53 52** -1538* =21 43**
LE 26x Manulekshmi 12 51%+* 589 817+ 345 36 33%* 412 -3 88 1075
LE 26x V Vya) 26 31** 24 66** =205 10 34* 56 84** 37 97** -11 54 -17 86*

RH — Relative heterosis
SH (1) — Standard heterosis over Indam 9802

*Stgnificant at 5 per cent level

HB — Heterobeitiosis

**Sigmificant at 1 per cent level

SH (L) — Standard heterosis over Lekshmu




4.3.5 Leaf Length (cm)

Nineteen crosses showed significant positive relative heterosis The
magnitude of heterosis ranged between 3 94% (LE 26 x Vellayam Vyar) and
52 12% (LE 3 x Anagha) over mid parent Eleven hybrids recorded significant
positive heterobeltiosis with a maximum of 48 61% (LE 3 x Anagha) Heterosis
over standard check Indam 9802 ranged from -14 33% (LE 13 x Anagha) to
12 34% (LE 13 x Manulekshmi) and over Lekshmi ranged from -0 79% (LE 13 x
Anagha) to 3009% (LE 13 » Manulekshmr) Sigmficant positive standard
heterosis was exhibited by five hybnds over Indam 9802 and 12 hybrids over
Lekshmi

4.3.6 Leaf Width (cm)

All the 21 hybrids exhibited signtficant positive heterosis over mud parent
which ranged from 11 65% (LE 3 x Vellayams Vyai) to 5240% (LE 20 x
Manulekshmi) Sixteen hybnids recorded significant and positive heterosis over
better parent with maximum heterosis of 5115% (LE 20 x Manulekshmi)
Thirteen hybnds exhibited significant negative heterosis over standard check
Indam 9802 with a maximum of -20 88 (LE 20 x Anagha) Eight hybrids showed
significant positive heterosits over standard check Lekshmi with a maximum
heterosis of 28 65% (LE 20 x Manulekshmr)

4.3.7 Days to First Flowering

Fifteen hybrids showed significant negative relative heterosis The hybnid
LE 16 x Anagha (-24 61%) showed earliness in flowering over mid parent
Twenty hybnds registered significant negative heterobeltiosis The hybrid LE 16
% Anagha (-29 81%) showed earhness in flowering over better parent Eight
hybrids over Indam 9802 and scven hybnds over Lekshmu recorded sigmificant
negative heterosis The hybrid LE 16 x Anagha exhibited the highest standard
heterosis in negative direction over both the chechs with a value of -22 07% and

=20 94% respectively

£z
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Table 18 Heteiosts (%) for leaf fength and leaf width

Crosses Leaf length (cm) Leaf width (cm)

RH HB SH () SH (L) RH HB SH(D SH (L)
LE 3 x Anagha 52 12%* 48 61+ -1 51 14 05** 28 G0** 26 9** 16 96+ 258
LE 3 x Manulekshmi 1§ 39*+ 535 -10 46* 369 28 97** 26 73** 14 11** 609
LE3xV Vial L5 95%* 167 -6 37 842 11 65* 192 15 24*+ 471
LE 12x Anagha 37 83*%* 14 47** 9 46* 26 76** 32 95** 2] 98** 6 83 15 03**
LE 12x Manulekshmi 23 09** 16 25%* 11 16* 28 73* 40 49** 3261** 124 25 Q5%+
LE [2x V Vyai 14 92+ 14 67** 9 65* 26 98** 23 43*~ 16 24%* 045 24 08**
LE 13x Anagha 31 60%* 27 89** 14 33%* -079 28 95%+ 22 67%* -1337%* 701
LE 13x Manulekshm 47 83** 32 18*+ 12 34*+ 30 09+ 44 93¢+ 42 01** 029 23 88+
LE 13x V Viai 24 71** 623 115 17 13*+* 22 BI** 11 59* -357 19 12+*
LE 16x Anagha 39 66** 24 60** 043 16 30%* 30 20%* 18 77** -8 18 13 42*
LE 16x Manulekshmi 10 05* 721 -3 88* 552 16 §5%* 965 15 24%*# 471
LE 16x V Vyjai 15 61** 674 163 17 69** 23 04** 16 55** 072 24 42%%
LE 19x Anagha 3761%* 34 36+ -10 86* 323 26 27+ 23 87+ 17 92+ 139
LE 19x Manulekshmi 42 42*= 26 §0** 777 24 80** 30 70** 29 24*+ =12 41%% 820
LE19x V Vyai 22 [2%* 361 -135 14 24** 14 61** 125 12 50** 8 08
LL 20x Anagha 33 06** 25 574+ -10 55* 3359 19 30** 14 84* -20 §8** -226
LE 20x Manulekshmi 40 90** 20 49** 10 06* 27 45*+ 52 40%* 51 15%+ 415 28 65**
LE20x V Vya 18 71** 376 -120 14 41** 12 85+ 141 =12 36** 8§26
LLC 26x Anagha 18 07++ 336 -13 19%%* 053 23 26#** 19 23*+* 18 68** 0 46
LE 26x Manulekshmi 697 623 971* 456 31 83%* 3141+ -1037* 1072
LE26x V Vya 394 -228 695 775 13 44** 149 =12 30*# 834

RH — Pelative heterosis

SH (I) — Standard heterosis over Indam 9302

¥Significant at 5 per cent leve!

HB — Heterobeltiosis

SH (L) — Standard heterosis over Lekshmi

**Sigmficant at 1 per cent level
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Table 19 Heterosis (%) for days to first flowering and days to frutt set

Crosses Days to first flowering Days to fruit set

RH HB SH () SH (L) RH HB SH (D) SH (L)
LE 3 x Anagha -17 62¥* 22 37+ 16 01%* 14 79** 20 71%* -3238%* 612 690
LE 3 x Manulekshmi 000 -100 7 11%* 8 66** -17 76** <25 01%* 410 18 55**
LE3xV Vyar 345 -6 26** 142 289 181 -19 14** 12 25% 27 82**
LE 12x Anagha -8 57+ §ol** 12 8%+ 11 55%* 441 16 90** 10 23 25 52%%
LE 12\ Manulekshmi -8 67** -13 424+ -8 19%* -6 86%* 741* 000 32 64%* 51 05%*
LE 12x V Vya 4 28* 7 87** 12 46** =11 19** 286 16 90** 1023 25 52+
LE 13x Anagha -8 91*# 15 56%* 535 397 275 13 13** 821 23 22%*
LE 13x Manulekshmi -6 69** 92]** 177 325 -2 59 -6 59 16 35%* 32 50%*
LC 13xV Vyar 214 -8 89** 214 362 10 87* 821 14 33%* 30 20**
LE 16x Anagha =24 G1%* 29 31** 22 07%* 20 94** 14 80** 23 34%* -6 06 697
LE 16a Manulekshini -17 70** -19 55** -10 68** -0 38%* -18 98** -21 69** -4 04 927
LE 16x V Vyai 053 10 89** 107 037 18 02** 31 68%* 16 29%* -4 67
LE 19x Anagha -14 28+ 21 00** 10 32%* 9 02** 12 82+ 26 09** 410 18 55**
LE 19x Manulehshm 502+ -8 14** 427* 578** -16 77+ =24 61** 618 20 92**
LE 19xV Vya [307** 031 13 87** 15 52%+ 275 23 |7 §21 23 22**
LE 20x Anagha -3 80* -10 03** -107 037 =27 15%* -38 60** -1225% -0 07
LE 20x Manulekshmi G 42+ -8 09** 107 253 =30 16** 37 15%* 10 17 230
LE20x V Vyal 431* 6 16%* 319 4 69* 27 32+ 42 8o~ -18 37** -7 04
LE 26x Anagha -6 12%* -13 48** 178 -036 -17 87+ -28 13%* -6 12 690
LE 26x Manulekshmi 9 24%* =12 23** -036 108 -18 35%* -23 44** 000 13 88*
LE26xV Vya 141 -12 54** -072 073 574 14 06** 1225* 27 82%*

RH — Relative heterosis

SH (I) — Standard heterosis over Indam 9802

*Sigmificant at 5 per cent level

HB - Heterobeltiosis

SH (L) — Standard heterosis over Lekshmi

**Significant at 1 per cent level




4.3.8 Days to Fruit set

Twelve hybrids revealed significant negative heterosis over mid parent
with LE 20 x Manulekshmi recording the highest (-30 16%) Eighteen hybnds
recorded significant negative heterobeltiosis with a range of -42 89% (LE 20 x
Vellayan1 Vyar) to -1313% (LE 13 x Anagha) Three hybnds displayed
significant negative heterosts over standard check Indam 9802 with maximum 1n
LE 20 x Vellayant Vyar (-18 37%) followed by LE 16 x Vellayam Vyai
(-1629%) None of the crosses showed significant negative heterosis over

standard check Lekshmi
4.3.9 Flowers Cluster '

The magnitude of heterosis varied from -23 70% (LE 3 x Vellayan Viyjar)
to 27 37% (LE 20 x Anagha) over mid parent, -44 47% (LE 3 x Vellayam Vyai)
to 22 58% (LE 16 x Anagha and LE 20 x Anagha) over better parent, -21.05%
{LE 13 » Manulekshmi) to 22 84% (LE 20 x Vellayan1 Vyai) over standard check
Indam 9802 and -26 25% (LE 13 x Manulekshmi) to 14 75% (LE 20 x Vellayam

Vya1) over standard check Lekshmi
4.3.10 Inflorescence Plant'

Relative heterosis ranged from -1315% (LE 12 x Manulekshmi) to
33 35% (LE 20 x Manulekshmi) and heteiobeltiosis ranged from -21 55% (LE 12
x Manulekshmi) to 23 77% (LE 20 x Manulekshmi) Sigmficant positive relattve
heterosis was exlubited by 13 hybrids and heterobeltiosis by eight hybrids None
of the hybrids exhibrted significant positive heterosis over both the checks

4.3.11 Fruit set (%)

The esumates of relative heterosis revealed that 12 crosses showed
positive significant relative heterosis for fruit set with a maximum of 35 95%
(LE 20 x Anagha) Heterobeltiosis ranged from -12 13% (LE 13 x Manulekshmz)

to 28 53% (LE 16 » Manulekshmui) of which nine were significant and posttive

g0



+3

Table 20 Heterosis (%) for flowers cluster ' and inflorescence plant !

Crosses Flowers cluster ' Inflorescence plant |
RH HB SH (D) SH (L) RH HB SH (1) SH (L)
LE 3 x Anagha 2] 2% 753 000 659 180 -11 05** 37 64** -40 91**
LE 3 x Manulekshmi 1291 907 -15 79* =21 34** -3 41 13 81%* 42 43%* 45 45%*
LE3aV Vyal -23 70** -44 47%+ -1232 18 09* 338 14 20** 42 06** -45 10**
LE 12x Anagha -090 942 174 -4 97 178 -1001%* 36 91** 40 22%*
LE 12x Manulekshmi 553 -20 29** -1047 16 37* 13 15%* -21 55%* 47 60** =50 35**
LE 12x V Vya -14 30** 26 67%* 15 79* 8106 6 40* -4 36 =35 41%* -38 80**
LE 13x Anagha 14 83* 1277 879 162 20 79+* 11 57** =21 78+ -25 88+*
LE 13x Manulekshmi =909 -1817¢ =21 05** 26 25%* 22 82%* 16 05** 22 50** -26 56**
LE 13x V Vya -15 87#% 3223%# 700 -005 12 22%* 548 -28 77** 32 51%*
LF 16x Anagha 24 95** 22 58+ 14 00 649 31 66** 23 6G9** 13 28** 17 83*+
LE 16x Manulehshmt 104 -5 88 15 79* 21 34*# 18 98** 14 37** =23 61** =27 62%*
LE 16 V Vyjai 923 28 90+ 1226 487 28 01** 22 41** =17 34%* =21 67%*
LE 19x Anagha 1237 1132 353 -329 16 58** 737* 24 72** -28 67**
LE 19x Manulekstimi 216 969 17 58* =23 01#* 17 31%* 10 51** =26 19** -30 06**
LEINY Vya -16 94%* 34 47%* 347 =334 -4 96 -10 93** -39 §5*+ -430]**
LE 20x Anagha 27 37+* 22 58+ 14 00 649 6 69* 314 32 09** 35 66**
LLE 20x Manulekshmi 20 35% 14 20 179 826 33 35%* 23 77** =17 34*%* =21 67**
LE20xV Vya 073 2220%* 22 B4+ 14 75* 6 52* -1 64 -33 58*+ -37 06**
LE 26x Anagha 24 77** 2] 42%+ 19 32% 1146 736* -7 90** -3543** -38 81+*+
LE 26x Manulekshmi 17 94* 530 347 334 473 8 29*x 38 75** -41 96**
LE26x V Vya -17 §1** 33 33%* 526 -167 -4 07 -16 39** -43 54** -46 50**

RH — Relative heterosis

SH (I) — Standard heterosis over Indam 9802

*Signuficant at 5 per cent level

HB ~ Heterobeltiosis

SH (L) — Standard heterosis over Lekshmi

**§gnificant at 1 per cent level




2%

Table 21 Heterosis (%) for fruit set and pollen viability

Crosses Frunt sct % Pollen viabality %

RH HB SH (1) SII(L) RH 11B SH(D) SH (L}
LE 3 x Anagha 2] 84 17 78+ 11 54* 6 80 21 30** 10 16** -0 04 173
LE 3 » Manulekshm 20> -240 -1343* =17 40*+* 12 76%* g 41+ =19 70** =21 0G**
LE3xV Vyja 530 947 11 94* <15 98** 8 03+** 18 96** 21 27%* 22 GO**
LE 12x Anagha -1 40 505 975 13 90** -5 71% 14 23 22 (7 23 49**
LE 12x Manulekshm 763 7 60 -524 9 60* 23 39%* 18 43** -11 96%* =13 45%*
LE 122V Vyai 101 573 -829 -12 50* -378 -15 08** -17 50** 18 90**
LE 13x Anagha 658 398 390 -0 87 523* 197 7 47%% 9 03**
L.C 13x Manulekshmu -6 58 12 13* 12 19* 16 22%* 661* 389 18 19%* -19 58+
LE 13x V Vial 8 88* 744 736 243 096 528* 7 99** -G 54%*
LE 16x Anagha 14 44** 1117+ 566 080 22 26%* 13 71** 318 144
LL 16x Manulekshrm 29 65%* 2§ 53%* 15 17%* 9 8g* 46 18** 37 11** 7 00** 520*
LE 16x V Vyjai 18 77+* 14 08** 1097* 588 18 25%* 6 62%* 358 1383
LE 19x Anagha 27 22%* 19 67** 13 74%* 8 51 29 G2*+ 18 99+ 7 97** 6 15%*
LE 19x Manulekshmi 9 74* 705 -0 86 -542 25 go*= 19 66%* -9 23%* 10 76**
LE19x V Vyai 389 139 -137 -3 60 051 -10 51%* 13 06** 14 53**
LE 20x Anagha 35 95+ 16 12%* 1037+ 530 2097%* 6 76** 312 -4 76*
LE 20x Manulekshmi 26 47+* 1158* =174 -6 25 30 70** 29 68** -9 95%* =11 48**
LE20x V Vyal 31 50%* 1125* 823 326 20334+ 317 022 147
LE 26x Anagha 14 19%* 403 113 567 9 26** 5 68* -14 41 ** -15 86**
LE 26x Manulekshmu 058 509 -16 42%* 20 26** 9 55%* 7 60* =26 45%* -27 70**
LE26xV Vyar 26 91** 14 424+ 1130* 619 25 84** 562+ 260 087

RH - Relative heterosis

SH (I) — Standard heterosts over indam 5802

*Significant at 5 per cent level

HB — Heterobeltiosis

SH (L) — Standard heterosis over Lekshmi

**Significant at 1 per cent level




Six hybnds exhibited sigmficant positive heterosis over standard check Indam
9802 The standard heterosis ranged from -16 42% (LE 26 x Manulekshmt) to
1517% (LE 16 x Manulekshmi) Only one hybrid LE 16 x Manulekshm
registered posttive and significant hetcrosis over standard check Lekshrm with a

value of 9 88%
4.3.12 Pollen Viability (%}

The magnitude of heterosis varied from -8 03% (LE 3 x Vellayam Vyar)
to 46 18% (LE 16 x Manulekshmi) over mid paient, -18 96% (LE 3 x Vellayam
Vyai) to 37 11% (LE 16 x Manuleckshmi) over better parent, -26 45% (LE 26 x
Manulekshmu) to 7 97% {LE 19 x Anagha) over standard check Indam 9802 and
-27 70% (LE 26 x Manulckshmi) to 6 15% (LE 19 x Anagha) over standard check
Lekshmi Out of 21 crosses, positive significant heterosis was exhibited by 16

over mud parent, 12 over better parent and oniy two over both the checks
4.3.13 Fruts Cluster '

Nineteen hybnids extubited sigmificant positive relative heterosis with a
maximum of 81 04% (LE 26 x Anagha) Heterobeltiosis ranged from -11 93%
(LE 3 » Vellayam Vyai) to 50 08% (LE 26 x Anagha) of which 12 crosses were
significant and positive Twelve hybrids registered significant positive heterosis
over standard check Indam 9802 with a maximum of 58 33% (LE 26 x Anagha)
followed by 55 50% (LE 20 x Vellayam Vyar) and 52 83% (LE 13 x Vellayam
Vyar) while, 16 crosses showed positive standard heterosis over Lekshm with
maximum of 72 73% (LE 26 x Anagha) followed by 69 64% (LE 20 x Vellayan
Vyar) and 66 73% (LE 13 x Vellayan Vyai) (Plate 8)

4.3.14 Fruits Plant '

Twenty hybrids had positive heterosis over mid parent with 18 being
sigmficant and LE 16 » Anagha recording the maximum relative heterosis

(167 63%) None of the hybrids had sigmficant negative relative heterosis The
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Table 22 Hetelosis (%) for fruits cluster ' and fruits plant '

Crosses Fruits cluster ' Frunts plant '

RH HB SH (D) SH (L) RH HB SH (D) SH (L)
LE 3 x Anagha 11 44* 269 833 1§ 18** 451 23 76%* 16 43 15 86
LL 3 A Manulekshm 22 0]** 12 46* 000 909 39 42+ 34 26** 2235 1158
LE 3x V Vyjai 004 <11 93** 2 75 12 09* 34 53** 28 83* 28 26* 731
LE 12x Anagha 268 000 550 15 09** 716 17 55* 25 91%* -901
LE 12x Manulekshmi 14 29+ 000 000 909 2911* 27 49* 758 -22 25*
LE 12x V Vyar 10 31* 243 19 50%* 30 36%* 23 82* 13 07 12 57 - 18 65*
LE 13x Anagha 36 05%* 34 28*+* 4] 67** 54 55%* 111 42%* 108 02** 228 24+* 137 2]**
LE 13x Manulehshmi 12 52* 268 000 909 92 67** 47 §5** 133 30** 68 60**
LE 13xV Vya 39 31%* 31 00** 52 §3*#* 66 73%* 101 97** 64 70** 159 88** 87 81**
LE 16x Anagha 37 16** 26 38** 33 33+ 45 45** 167 63** 160 51** 320 20+ 203 67**
LE 16x Manulekshmi 22 (01** 12 46* 000 9 (9 57 30** 19 80** 93 23** 39 64++
LE 16x V Vyat 26 96*+* 11 86*+ 30 50%* 42 36** 112 8o+ T2 11%* 177 61** 100 62**
LE 19x Anagha 23 G5+ 15 8§** 22 25%* 33 36** 68 54** 57 47+ 140 48** 73 79**
LE 19x Manulekshmt 33 23%* 21 Q7** 11 08* 21 1§** §7 78** 53 61** 103 77** 47 26**
LE 195 V Vyai 14 67+ 243 19 50** 30 36%* 17 00 240 35 §4** 183
LE 20x Anagha 27 75*+* 21 09** 27 75%* 39 36** 20 B5** 10 50 68 75%* 21 95*
LE 20x Manulekshrm 17 99++ 582 000 909 124 00** 86 67** 136 26+* 70 T4**
LE20xV Vya 47 28** 33 29** 55 50** 69 64** 87 32%* 67 33%* 111 78%* 53 05**
LE 26x Anagha 81 04** 50 08** 58 33+ 72 73%* 32 99** 360 58 21** 14 33
LE 26x Manulekshmu 49 91** 44 33** 825 18 09** 49 76** 49 03** 27 00* 8§22
LE 26x V Vyai 22 44*+ -2 36 13 924+ 24 27** 39 28+ 29 25% 28 63* -7 01

RH — Relative heterosis

SH (I) — Standard heterosis over Indam 9802

*Sigruficant at 5 per cent level

HB — Heterobeitiosis

**Significant at 1 per cent level

SH (L) — Standard heterosis over Lekshmi




magnifude of heterobeltiosis varied from -23 76% (LE 3 x Anagha) to 160 51%
(LE 16 x Anagha) with 15 hybnds in sigmficant positive direction and two m
negative direction All the hybnds showed positive heterosis over the check
Indam 9802, 17 being significant with a maximum of 320 20% (LE 16 x Anagha)
followed by 228 24% (LE 13 x Anagha) The estimates of standard heterosis over
check Lekshmi varied from -22 25% (LE 12 x Manulekshmui) to 203 67% (LE 16

x Anagha) with 11 hybrids in significant positive direction
4.3.15 Fruit Length (cm)

Fifteen hybrids showed significant relative heterosis m positive direction
with a maximum of 37 05% (LE 26 » Anagha) followed by 28 00% (LE 13 x
Vellayam Vyai) Heterobeltiosis ranged from -16 49% (LE 12 x Vellayam Vijar)
to 25 67% (LE 26 x Anagha), 11 hybrids recording sigmficant positive heterosis
None of the hybnids registered significant heterosis over check Indam 9802 in
positive direction Only one hybrid LE 13 x Vellayam Vya (7 06%) showed
signiticant positive heterosis over check Lekshmi while, most of the hybrids

exhibited sigmficant negative standard heterosis
4.3.16 Fruit Girth (ecm)

Relative heterosis for fruit girth varied from -5 77% (LE 16 x Anagha) to
21 20% (LE 19 x Manulekshmi) with 13 hybrids exhibiting significant heterosis
m positive direction The heterobeltiosis per cent ranged from -9 56 (LE 16 x
Anagha) to 20 77 (LE 19 x Manulekshmi), seven hybrnids recording sigmficant
positive heterosis None of the crosses exhibited significant standard heterosis

over both the checks mn positive direction
4.3.17 Fruit Weight (g)

All the 21 crosses exhibited positive heterosis over mid parent with 13
being significant and LE 19 x Manulekshmi (88 55%) registering the maximum
followed by LE 13 x Manulekshmi (66 39%) The cross LE 19 x Manulekshm
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Table 23 Heterosis (%) for fiut length and fruit girth

Crosses Fruit length (cm) Fruit girth (cm)
RH HB SI(1) SH (L) RA HB SHD) SH (L)
| LE3'x Anagha 19 40%= 1731%* 19 84*=* 18 21%* 032 127 28 85+* 35 85+*
LE 3 » Manulekshmu 13 55+% 10 03+* -19 84** .18 21%* 265 225 25 73%+ 33 04**
LE3x V Vya 6 09* 7 O3** 14 48%* 1273%% 306 243 25 26%* 32 62**
LE 12x Anagha 010 235 35 62+ 34 30%* -4 88 6 87* 35 01** 41 413+
LE 12x Manulekshrm R 151 26 05+* 24 54+ 232 174 28 G4** -35 G6%*
LE12xV Viya 029 <16 49+* 2243** 20 84%* 158 569 3119+ 37 96**
LE 13+ Anagha 16 75** 12 56%* 20 04+* -18 40*+ 50> 135 23 92%* 31 41%*
LE 13x Manulekshru 21 38%* 19 83%* 1267 -10 8g** 19 39%# 17 45%* -11 83%+ 20 51%*
LE13xV Vyal 28 00** 12 4%+ 491 706* 587" 439 21 64%* 29357
LE 16x Anagha 230 622 32 77 31 40** 577 9 56** 31 36** 38 12+
I E 16x Manulekshrm 18 96** 18 01%* 1403 12 27%% 17 GB** 15 16%* S1261% 21 2)%*
LE 16x V Vyjal 259 9 12%* -15 58+ 13 85%% >55% 352 21 4%+ 29 ] 7**
LE 19x Anagha 018 7 48% 27 99+ 26 52%* 7 14%+ 541 23 98%* -3] 46**
LE 19x Manulehshmt 24 15%% 20 18+ 6 46 455 21 20%* 20 77%* <12 28** 2091%*
LE19x V Vyal 16 85+ 738% 026 178 5 76* 516 23 27+ 30 83%*
LE 20x Anagha -19 1033 28 70%* 27 24+ 750%* 615 25 93%* 33 22%*
LE 20x Manulekshm 9 46+* 488 16 61** 14 91%* 9 84*+ 636 22 75%* 30 35%*
LE20x V Vyal 13 91 %+ 5T1* 181 020 10 41%* 6 68* 22 16%* 29 82+
LE 26x Anagha 37 05%* 25 67+ 065 139 938** 8 88** 23 31%* 30 86**
LE 26x Manulekshmm 10 89%* 654 15 77* -14 05** 7 37%* 574 23 20%* 30 76**
LE26x V Vyai 17 74%* 8 98** 123 330 1291** 10 95%* -19 04%* 27 01%*

RH — Relative heterosis

SH () — Standard heterosts over Indam 9802

*Sigmficant at 5 per cent level

HB — Heterobeltiosis

SH (L) — Standard heterosis over Lekshmi

**Significant at 1 per cent level
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Table 24 Heteiosis (%) for fimt weight and yield plant '

Crosses Fruit weight (g) Yteld plant
RH HB SH (D) SH (L) RH HB SH) SH(L)

LE 3 x Anagha 495 035 66 74** -63 38>* 46 §8** 31 77** -43 3]+* 48 33**
LE 3 x Manulekshmi 965 443 6] 75%* -57 §8** 37 T4** 27 24* -56 52** 60 76**
LE 3xV Vial 148 378 64 42** 60 82%* 24 16* 18 52 =55 46** 59 80**
LE 12x Anagha 628 423 68 49%* -65 30%* 57 06** 34 81 - 42 00** 47 5%~
LE 12x Manulehshmi 054 9 84 66 97** 63 63** 73 90** 68 G1** -48 Q1** - 53 Q7**
LE 12x V Vyai 736 412 64 55** 60 96** 70 80** 55 47%* - 4] 57** 47 26**
LE 13x Anagha 25 05** 18 97** 60 16** 56 13** 151 20%* 135 44** 15 83** 454
LE 13x Manulekshm 66 39*+ 59 26** 41 67** 35 77** 163 15%** 109 02** 283 =718
LE 13x V Vya 42 08** 35 38** 49 94*+* 44 8+ 155 55%* 125 39+* 10 88* 008
LE [6x Anagha 126 -4 39 67 46** 64 | 7%* 154 44** 123 16** 27 32** 14 92**
LE 16x Manulekshrmi 43 27+* 38 19** -49 38*+ 44 26** 110 84** 58 93** 9 33* 18 16**
LE 16x V Vyai 21 55%# 16 71+* =56 84** 52 48%* 112 82** 76 51** 070 911*
LE 19x Anagha 22 93+ 17 54** -6] 05** =57 1 1+* 83 05** 80 30%* -20 02** 27 81**
LE 19x Manulekshmt 88 55%* 79 57** =34 23** 27 57** 171 81** 124 62** -0 35 10 06**
LE 19x V Vyai 37 T5** 30 60** -51 71** 46 82** 26 23** 16 59 -48 28** 53 32**
LE 20 Anagha 20 38+ 18 80** 63 12%* =59 39** 28 61** 28 48** -44 61** 50 00**
LE 20x Manulekshm! 20 27** 1110* 59 30** -55 19** 140 38** 100 91%* -13 38** 21 81**
LE20x V Vya 30 48** 20 02** 55 62%* =51 13** 96 35%* 83 76** -20 77%* -28 49**
LE 26x Anagha 13 51* 677 63 37+* -59 67** 21 48* 1201 51 81** -56 50**
LE 26x Manulekshmt 262 -0 64 63 60** 59 92%* 20 27 808 60 74** -64 57+
LE 26x V Vyal 12 33* 826 =59 97** 55 92%* 50 40*+ 47 87** 44 43** -49 84**

RH — Relative heterosis
SH (1) — Standard heterosis over Indam 9802

*Significant at 5 per cent level

HB - Heterobeltiosis

**Significant at 1 per cent level

SH (L) — Standard heterosis over Lekshmi




recorded the maximum heterosis over better patent (79 57%) followed by LE 13 x
Manulekshmi (59 26%) with 11 hybnds bemng sigmficant and m positive
direction None of the hybrids exhlblged sigmficant positive heterosis over both

the checks
4.3.18 Yield Plant ' (g)

All the 21 hybnids revealed positive relative heterosis with 20 being
significant which ranged from 21 48% (LE 26 x Anagha) to 171 81% (LE 19 x
Manulekshmi} The magnitude of heterobeltiosis ranged from 27 24% (LE 3 x
Manulekshmi) to 13544% (LE 13 x Anagha) for 17 hybnds which were
positively significant over better parent The magnmitude of standard heterosis
ranged from -60 74% (LE 26 x Manulekshmi) to 27 32% (LE 16 x Anagha) over
check Indam 9802 whule, 1t ranged from -64 57% (LE 26 x Manulekshmi) to
14 92% (LE 16 » Anagha) over check Lekshmu Three hybnds showed significant

positive standard heterosis over Indam 9802
4.3.19 Yield Plot™ (kg)

Eleven crosses recorded significant positive heterosis over mid parent
which ranged from 4425% (LE 12 x Anagha) to 32825% (LE 13 x
Manulekshmi) Heterosis over better parent ranged from -4563% (LE 19 x
Vellayam: Vyai) to 270 89% (LE 13 x Manulekshmi) Standard heterosis over
Indam 9802 ranged from -39 34% (LE 19 x Vellayan: Vyai) to 220 03% (LE 13 x
Manulekshmi) with ten hybrids showing positive sigmficant heterosis whle, 1t
ranged from -5735% (LE 19 x Vellayam Vyai) to 12501% (LE 13 x

Manulekshmi) wrth nine hybrnds towards sigmficant positive direction
4.3.20 TSS (%)

The hybnds exhibited heterosis for TSS m the range of -20 09% (LE 12 x
Anagha) to 28 12% (LE 16 x Anagha), -25 24% (LE 12 x Anagha) to 18 87% (LE
16 x Anagha), -26 49% (LE 12 x Anagha) to 16 89% (LE 16 x Anagha), -28 36%
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Table 25 Heterosis (%) for yield plot ' and TSS
Crosses Yield plot ' (kg) TSS (%)

RH HB SH (D) SH (L) RH HB SH{) SH (L)
LE 3 x Anagha 1532 -21 82 -3 80 32 36%* 344 185 -349 5 95*
LE 3 x Manulehshmi 4473 909 -5 87 =33 82+ 13 28** 16 65*%* -20 22%* -22 26**
LE 3x V Vijai 277 3231* 24 47 46 90*+ 14 54%* =21 27** 17 53%* 19 63*+
LE 12x Anagha 44 25* 350 1874 16 52 20 9%+ =25 24** 26 49** 28 36**
LE 12x Manulekshnu 3783 212 -1188 -38 04** 13 69** 18 23** =21 73** 23 724+
LE 12xV Vya 594 -2729 -18 87 42 96** 13 62** 21 50** -17 76** 19 8%+
LE 13x Anagha 183 70** 114 68%* 164 15%* 85 73** 164 476 6 34* 8 73+
LE 13x Manulekshm 328 25%* 270 894+ 220 03** 125 01** -15 06** -19 39+ 22 B4** -24 B1**
LE 13xV Vjja 196 43** 132 13** 159 00*+* 8210** 22 00** 11 05** 16 34%* 13 37**
LE 16x Anagha 85 35%* 69 91*+* 150 88** 76 40** 28 2% 18 87+ 16 89** 13 91**
LE 16x Manulekshmi 120 60** 74 76** 158 04*+* 81 43** 17 64** 22 G2** =25 93** -27 82%#
LE I6x V Vyar G5 84** 71 91%** 153 84+ 78 47** 193 g 10*+* 373 -6 18*
LE 19x Anagha 110 68** 58 84 95 45%* 3742 14 30** 218 048 -209
LE 19x Manulekshrm 252 [3** 203 58** 161 95** 84 18** 12 36** 1 66 =270 518
LE 19xV Vya 3030 -45 63%* -39 34* 57 35%* 13 23%* -1351 317 054
LE 20x Anagha -134 -23 59 -597 -33 89%* 6 46* 161 008 -2 63
LE 20x Manulekshmi 242 01** 204 88+* 163 07+* 84 96** -14 91%* 17 73*+ 21 25+ -23 26**
LE20xV Vya 59 83%* 28 29 43 14* 064 18 79** 10 07** 15 31** 12 36**
LE 26x Anagha 10 66 -23 70 -6 11 3399%* 15 55%* 218 048 -209
LE 26x Manulekshmt -6 64 -28 09 -37 93* -56 37** -315 13 34%* -17 05** -19 172*
LE26xV Vya 1804 16 31 662 34 34%+ 730* =7 65+ 325 =372

RH — Relative heterosts

SH (I) — Standard heterosis over Indam 9802

*Significant at 5 per cent level

HB - Heterobeltiosis

**+S1gnificant at 1 per cent level

SH (L) — Standard heterosis over Lekshmi




(LE 12 x Anagha) to 13 91% (16 x Anagha) rcspectively over mid parent, better
parent, standard check Indam 9802 and standard check Lekshmi

4.3.21 Lycopene (mg/ 100 g)

Four hybrids exhibited significant positive heterosis over mid parent, one
over better parent and none of the hybrids over both the checks for lycopene
content Relative heterosis for lycopene ranged from -2779% (LE 16 x
Manulekshmi) to 30 34% (LE 16 x Anagha) and heterobeltiosis from -37 18%
(LE 12 x Anagha) to 23 65% (LE 16 x Anagha)

4.3.22 Ascorbic acid (mg/ 100 g)

The hybrid LE 19 x Anagha recorded the highest significant heterosis over
mid paient and better parent with 84 64% and 80 56% respectively The
magnitude of standaid heterosis ranged from -25 66 (LE 12 x Anagha) to 41 06%
(LE 19 x Anagha) and -34 52% (LE 12 x Anagha) to 24 24% (LE 19 x Anagha)

over both the checks respectively
4.3.23 Incidence of bacterial wal¢

The cross LE 13 x Manulekshmi exhibited highest sigmificant negative
heterosts over mud paient (-7021%) followed by LE 20 x Manulekshmi
(-61 90%) Eleven hybrids recorded significant hetcrobeltiosis 1 negative
direction with a maximum of LE 13 x Manulekshmi (-81 58%) followed by LE 20
x Manulekshm (-75 76%) The cross LE 13 x Manulekshmi exhibited sigruficant
negative standard heteiosis over both the checks with -83 72% and -81 58%
respectively, which was followed by LE 20 x Manulekshmi with -81 40% and
-78 95% respectively Among the 21 crosses, 20 and 17 crosses recorded negative

standard heterosis over both the checks respectively
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Table 26 Heterosis (%) for lycepene and ascorbic acid

Crosses Lycopene {mg/ 100 g) Ascorbie acid (mg/100 g)

REH 1B SH(D SH{L) RH HB SH{(I) SH (L)
LE 3 x Anagha § 45%* 14 51** 29 DG 32 90** {230* 942 18 30*+* 28 04**
L.E 3 » Manulekshnu 196 252 29 244+ 32 85%* 399 511 18 53%* 28 25%*
LE 3x ¥V Via -9 05** =21 68** -22 15%* 26 15%* 23 024> 1103 =230 13 95**
LE 12x Anagha -23 90** -37 18** -48 04** 50 69** 165 044 -25 66%* =34 52%%
LE 12x Manu{ckshmi =10 Q7** =21 69** -43 15** -46 05** 526 348 =17 13%* -27 02%*
LE I2x V Viya 1091*% =31 32x* =31 75%* -35 24%* 11 65* 125 1091* <21 54%+*
LE 13x Anagha 9 01** 20 52** 34 26%* 37 62%* 55 53%* 54 B5** 15 63** 183
LE 13x Manulekshmi 313 10 34*% 34 91** 3824 14 20*% 632 8§72 -19 60**
LE 13xV Vyai 25 13** 147 0384 -4 32* 37 66*+* 26 73** 11 51* 179
LE 16x Anagha 30 34%* 23 65** 228 295 36 55%* 27 05** 10 20* 295
LE 16x Manulekshmi -27 79** 2§ 58** 46 59** 49 T0+* 470 -5 18 -17 76+ 27 57**
LE 162 V Vyat -5 42% -17 39%* =17 9]1*+ 22 11 33 54%* 32 59** 16 67%* 275
LF 19x Anagha -4 48* -7 68** -23 64** -27 54** 84 64** 80 56%* 41 06** 24 24*~
LE 19x Manulekshmmu -2 64 -5 52* -27 09** -30 §2** 37 68** 31 48** 12 88* 058
LE 19x V Vpa 6 83** S511* 5 70%* =10 52** 24 36** 17 38** 329 -9 03*
LE 20x Anagha 1321** 19 73*+* 33 60** 37 00** 47 89** 43 76 735 -5 46
LE 20x Manulekshmi 17 61** 18 91** 41 13%* 44 14#* 54 14** 40 36%* 20 50%* 613
LE 20x V_Vijjai -17 54** -29 61** -30 05** 33 62+ 32 69%* 19 50%* 515 -739
LE 26x Anagha -104 -5 34* 21 71** 25 T1** 43 72%* 36 85** 12 99* 048
LE 26x Manulekshmi -20 97** =22 S1** 4] 474+ -44 47*¥ 48 63** 45 79%+ 25 16** 10 24*
LE 26x V_Vnai 12 80** -074 -136 -6 40** 505 181 -10 42> =21 10**

RH - Relative heterosis

SH (1) — Standard heterosis over Indam 9802

*Significant at 5 per cent level

HB — Heterobeltiosis

**Qignificant at 1 per cent level

SH (L) — Standard heterosis over Lekshnu
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Table 27 Heterosis (%) for bacterial wilt incidence

Crosses Bacterial wilt incidence (%)

RH HB SH(D) SH (L)
LE 3 x Anagha 26 53* 18 42* 27 91%* 18 42*
LE 3 x Manulekshm -2 13 39 47** 46 51** 39 47>
LE3aV Vya 31 91* 18 42* 2791+ -18 42*
LE 12x Anagha 417 -32 43%* 41 8o** -34 21%*
LE 12: Manulekshm 34 78** -16 22 27 91+ -18 42*
LE 12x V Vyai 56 52%* -270 -1628* =526
LE 13x Anagha 1429 44 74** =51 16** 44 74**
LE 13x Manulekshmi 70 21** 81 58** 83 72%* 81 58**
LE 13x V Vya 14 89 47 37+ 53 49** -47 374+
LE 16x Anagha 92 59** 62 50** 39 53+* =31 58%*
LE 16x Manulekshmi -1200 -3125 =74 42+* -71 05**
LE 16a V Va1 36 00 625 -60 47** -55 26**
LE 19x Anagha -23 40 -50 00** -58 14** =52 63%*
LE 19x Manulehshm 3333* 58 33** 65 12** 60 53+
LE19x V Via 77 T8** 1111 -6 98 526
LE 20x Anagha 40 91** 6 06 27 91 *+ 18 42*
LE 20a Manulekshmu 61 90** 75 76+ 81 40** 78 95+*
LE 20x V Vyar 38 10** 1212 -32 56*% -23 68*
LE 26x Anagha 10 2¢ ~28 95** -3721** -28 95**
LE 26x Manulckshmi 40 43** =13 16 =23 26%* -13 16
LLC 26x V Vyai 36 17%* -1579 =25 58** -1579

RH — Relative heterosis
SH (I) — Standard heterosis over Indam 9802

*Significant at 5 per cent level

HB - Heterobeltiosis

SH (L) — Standard heterosis over Lekshm

**S1gmficant at 1 per cent level




4 4 COMBINING ABILITY ANALYSIS

The data on different characters were subjected to line X tester analysis to

study the general combining ability and specific combining ability effects
4.4.1 General combimng ability effects

The general combinung ability effects calculated for ten parents (seven

lines and three testers) are presented in Table 28
4.4.1.1 Plant Height (cin)

Estimates of gea effects of lines revealed that three parents LE 13 (13 68),
LE 16 (8 87) and LE 20 (3 90) registered sigmficant and positive gca effect
mdicating that they were good general combiners for tallness Three parents
showed significant negative geca effect for this trait 1e LE 26 {-10 58), LE 19
(-1010) and LE 12 (-596) mndicating that they were good combiners for

dwarfness

Among the testers, significant and positive gea effect was exhibited by
Manulekshmi (5 88) whereas, Anagha (-345) and Vellayam Vyai (-2 43)

exhibited sigmificant negative gea effect
4.4.1.2 Height at Floweiing (cm)

Among the lines, negative and sigmficant gea effect was shown by LE 19
(-5 29) and LE 26 (-3 96) while, posttive significant gea effect was shown by LE
12 (6 86) and LE 20 (3 57)

Among the testers Vellayani Vyai (-1 41) and Anagha (-1 29) exhibited
significant negative gea effects while, Manulekshmi (2.69) recorded positive

sigmficant gea effect for the trait
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Table 28 General combining abtlity effects of parents

Parents Plant height Heught at Node to first Primary Leaf Leaf width | Daysto first | Days to fruit
{cm) flowering inflorescence branches plant ! length (cm) flowering set
(cm) (cm)
Lines
LE3 018 -012 (0 50%* 028 135% 1 19** 0723 003
LE12 596%* 6 §6** 031* -2 05** 341+ ] 66** -2 47** 081+
LE13 13 68** 107 -0 46** 047 036 0 86* 0 86** 0 55**
LE 16 8 87** 00! 0 35% 2 §4** -() 22 045 -2 51** -0 63%*
LE 19 10 10** -5 29%* -0 53** -1 Q2** 001 0 95* ] 83%* 018
LE 20 3 90* 357+ 1 06** 039 028 000 1.34** -0 89**
LE 26 10 58** 3 96** 039* -0 35 2 48** 0 84* 0 71** 004
SE +_ 1355 063 015 026 051 036 025 011
CD (0 05) 315 129 031 054 1 04 074 052 023
Testers
Anagha 3 45%+ -1 29%* 017 0 43+ 1 26%* -1 03** 2 08** 022%
Manulekshm 5 88+ 2 69** 018 113#+ 0 96** 0 64* 0 79** 0 20
Vellayan Vyar 243+ 141 % -0 01 -0 70** 030 039 1.30%+ 002
SE+_ 101 041 010 017 033 024 016 007
CD (0 05) 206 084 020 035 068 049 034 015

*Significant at 5 per cent [evel

**Significant at 1 per cent level
g P
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Table 28 Continued

Parents Flowers Inflorescence Fruit set % Pollen Fruits Fruts Fruit length | Fruut girth
cluster ' plant' viability % cluster ' plant ' {cm) (cm)
Lines
LE3 () 70%* 2 78** 3 91* -4 14** 0 64** 18 40** 0 13* 0 53**
LE 12 004 -2 56** -G 36** 6 96%* -0 45%* =20 24** 0 65** 1 39%*
LE 13 -022 2 14*% 081 2 1§** 0 48%* 2] 49** 0 32** 0 75**
LL 16 011 4 (03** 731** 10 41** 007 27 60** 0 27** 029
LE 19 -0 33 036 228 2 95%* 0 08 030 0 20%* 0 62**
LE 20 0 63** 1 14** 3 60* 3 34%*# 0 33%* 3 53+ -001 -0 02
LE 26 048* -2 34** =213 -3 41** 0 29%* -14 29%* 0 54** 028
SE +_ 019 023 151 071 008 122 005 015
CD (0 05)
039 048 3 06 145 016 248 011 030
Testers
Anagha Q 44** (0 79%* 3 12%* 2 65** 0 34** 8 01** 0 42** -0 68%*
Manulekshmi 0 g3+ 008 -4 27** -3 32%* -0 67** -4 59** 002 067**
Vellayan: Vyai 0 38*+ -0 87+ 115 067 0 33** -3 42%* 0 44** 00}
SE+_ 012 015 099 047 005 080 003 009
CD (0 05) 026 031 200 095 011 163 007 020

*Significant at 5 per cent level

+*Signtficant at 1 per cent level

(==



¥ ol

Table 28 Continued

Parents Fruit weight | Yieldplant'(g) | Yield plot’ TSS (%) Lycopene Ascorbic acid Bacterial wile
{2) (he) (mg/100g) (mg/100g) mcidence (%)
Lines
LE3 546** 44> 89%* -7 32% -0 26** -0 03 3 78** 6 59%*
LE 12 7 72%* 309 83++ -6 6O** -0 Gl** -1 2%+ 4 96** 10 48%*
LE 13 7 64%* 614 58** 11 57+ 014* 0 50%* 088 13 97**
LE 16 066 552 32%% 8 94** 0 14%* 0 74** 013 -10 63**
LE 19 9 |7** 5118 093 0 33%% 1 00%* 4 03** -0 08
LE 20 073 679 035 0 23%* 105** 207 2386
LE 26 -3 56** - 455 58*+ -7 874* 004 0. 66** 1 64** 10 48**
SE+, 077 3140 067 005 010 048 230
CD (0 05)
157 63 47 137 010 021 098 466
Testers
Anagha 5 504+ 5511% 041 020%* 003 0 §9** 198
Manulekshm 4 53%* 1106 287+ 048+ 1 41+ 0 73* -10 16**
Vellayant Viyjat 097 44 06* 2 474+ 0 27+ 1 43%* 016 8 174+
SE+, 051 20 56 044 003 006 031 150
CD (0 05)
103 4155 090 007 014 064 305

*Significant at 5 per cent [evel

**Significant at 1 per cent level




4.4.1.3 Node to First Inflorescence

Fow lines wz, LE 19 (-0 53), LE 3 (-0 50), LE 13 (-046) and LE 12
(-0 31) exhibited sigmificant negative gea effect for node to fiist inflorescence and
three lines LE 20 (1 06), LE 26 (039) and LE 16 (0 35) extubited sigmficant

positive gea effect

None of the testers showed significant positive or negative gea effect for

the trait
4.4.1 4 Prunary Branches Plant’

The line LE 16 (2 84) recoirded significant positive gea effect whule, LE 12
(-2 05) and LE 19 (-1 02) recorded sigmficant negative gca effect for the trait

The tester Manulekshm (1 13) exhubited signuificant gea effect 1n positive
direction while, Vellayant Vyai (-0 70) and Anagha (-0 43) showed sigmficant

gea cffect 1n negative direction for the trat
4.4.1.5 Leaf Length (cm)

Among the lines, LE 12 (3 41) recorded significant and positive gea effect
while, LE 26 (-2 48) and LE 3 (-1 35) had significant gca effect in negative

direction for the trait

Among the testers, Manulekshmi (0 96) had significant positive gea effect

while, Anagha (-1 26) recorded sigmficant gca effect 1n negative direction
4.4.1 6 Leaf Width (cm)

Sigmficant positive gea effect for leaf width was exhibited by the lines
LE 12 (1 66) and LE 13 (0 86) while, significant gca effect 1 negative direction
was exhibited by LE 3 (-1 19), LE 19 (-0 95) and LE 26 (-0 84)
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The tester Manulekshmi (0 64) had sigmficant positive gea effect while,

Anagha (-1 03) recorded sigmficant gea effect m negative direction
4.4.1.7 Days to First Flowering

The estimates of gea effects implied that two lines, LE 16 (-2 51) and
LE 12 (-2 47) recorded sigmficant negative gca effect i the desirable direction

These are the good general combiners for earlmess among the lines

Significant negative gea eftect 11 the desirable direction was exhibited by

Anagha (-2 08) among the testers
4.4.1.8 Days to Fruit set

Among the hines, LE 20 (-0 89) and LE 16 (-0 63) showed negative

significant gea etfect in the desirable direction

Among the testers, Anagha (-022) exhibited significant gea effect

negative direction indicating earlmess to fruit set
4.4 1.9 Flowers Cluster’

The lines LE 20 (0 63) and LE 26 (0 48) exhibited positive and significant
gea effect while, LE 3 (-0 70) 1ecorded significant negative gea effect

Among the testers, Anagha (0 44) and Vellayam Vya1 (0 38) had positive
and significant gea effect while, Manulekshmi (-0 83) had significant gca effect in

negative direction
4.4.1.10 Infloi escence Plant’

Among the seven lines, LE 16 (4 03), LE 13 (2 14) and LE 20 (1 14) had
significant positive gea effect while, LE 3 (-2 78), LE 12 (-2 56) and LE 26

(-2 34) had sigmificant negative gea effect for inflorescence plant !
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Among thiee testers, Anagha (0 79) recorded positive and significant gea
effect while, Vellayan1 Vyai (-0 87) exhibited significant gea effect in negative

direction
4.4.1.11 Fruit set %

Significant positive gea effect for fruit set % was exhibited by LE 16
{7 31) and LE 20 (2 60) while, LE 12 (-6 36) and LE 3 (-3 91) revealed sigmificant

negative gea effect among the lines

Anagha (3 12) recorded positive and sigmficant gea effect while,
Manulekshmi (-4 27) showed significant gea effect in negative direction among

the testers for the trait
4.4.1.12 Pollen Viabihity %

The lmes LE 16 (1041), LE 20 (334) and LE 19 (2 95) recorded
significant positive gea effect while rest of the lines exhibited negative sigmficant

gcea effect

Among the testers, Anagha (2 65) recorded positive and significant gca
effect while, Manulekshm: (-3 32) exiubited significant negative gea effect for the

trait
4.4.1.13 Fruits Cluster'

Among the lines, LE 13 (0 48), LE 20 (0 33) and LE 26 (0 29) recorded
positive and significant gea effect while, LE 3 (-0 64) and LE 12 (-0 45) revealed

significant gea effect n negative direction for frunts cluster !

Among the testers, Anagha (0 34) and Vellayani Vyar (0 33) exhibited
sigmificant positive gea effect while, Manulekshmi (-0 67) showed significant gea

effect 1 negative direction for the trait
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4.4.1.14 Fruits Plant’

Among the seven lines, LE 16 (27 60), LE 13 (21 49) and LE 20 (3 53)
were the good general combmers for fruits plant' by exhibrting significant

positive gea effect while thiee lines 1ecorded sigmficant negative gea effect

Among the testers, Anagha (8 01) was the good general combiner for
fruits plant ' while, Manulekshm (-4 59) and Vellayam Vyai (-3 42) extubited

sigmficant geca effect m negative direction
4.4.1.15 Fruut Length (cm)

The line LE 26 (054), LE 13 (032) and LE 19 (020) were the best
general combiners for fruit length by exhibiting significant gea effect i positive
direction while, LE 12 (-0 63), LE 16 (-0 27) and LE 3 (-0 13) had significant gca

effect 1n negative direction

The tester Vellayarn Vyai (0 44) was the best combiner for fruit length by
exhibiting sigmficant positive gea effect while, Anagha (-0.42) recorded

sigmficant negative gea etfect for the tiait
4.4.1.16 Frait Girth (cmn)

The gea effects were positive and significant for LE 13 (0 75) and LE 19
(0 62) among the lines, while LE 12 (-1 39) and LE 3 (-0 53) showed significant

negative gea effects

Among the testers, Manulekshmt (0 67) recorded signrficant positive gea

effect while, Anagha (-0 68) exlibited sigmificant gea effect in negative direction
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4.4.1.17 Frurnt Weight (g)

The gca effect of lines were positively sigmficant for LE 19 (9 17) and LE
13 (7 64) and negatively sigmficant for LE 12 (-7 72), LE 3 (-5 46) and LE 26
(-3 56) for fruit weight

Among the testers, only Manulekshmi (4 53) showed significant positive
gea effect while, significant gea eftect in negative dnection was exhibited by

Anagha (-5 50)
4.4.1.18 Yeeld Plant’ (g)

Significant positive gea effect was observed for LE 13 (614 58) and LE 16
(552 32) and sigmificant negative geca effect was observed for LE 26 (-455 58),
LE 3 (-445 89) and LE 12 (-309 83) among the lines

The tester Anagha (55 11) had significant positive gea effect while,
Vellayant Va1 (-44 06) had significant negative gea effect for the trait

4 4.119 Yield Plof" (kg)

The gea eftects were sigmficant and positive for LE 13 (11 57) and LE 16
(8 94) while, 1t was significant and negative for LE 26 (-7 87) followed by LE 3
(-7 32) and LE 12 (-6 60) among the lines

Among the testers, Manulekshnu (2 87) had significant positive gea effect

while, Vellayam Vyai (-2 47) had sigmificant gea effect 1n negative direction
4.4.1.20 TSS (%)

Among the seven lines, four lines exhibited sigmficant positive gea effect
re, LE 19 (033), LE 20 (023), LE 13 (0 14) and LE 16 (0 14) wiule, LE 12
(-0 61) and LE 3 (-0 26) recorded sigmificant gca eftect in negative direction
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Among the testers, Vellayam Vyar (0 27) followed by Anagha (020)
showed sigmficant positive gea etfect while, negative sigmficant gea effect was
exhibited by Manulekshmu (-0 48)

4.4.1.21 Lycopene (mg/ 100 g)

Significant positive gea effect was observed for four lines with maximum
for LE 19 (1 00) followed by LE 16 (0 74), LE 26 (0 66) and LE 13 (0 50) whule,
sigruficant negative gea effect was observed for LE 12 (-1 82) and LE 20 (-1 05)

among the lines for lycopene content

Among the testers, Vellayam Vyai (1 43) recorded significant gea effect in

positive direction while 1t was negatively significant for Manulekshmi (-1 41)
4 4122 Ascorbic acid (mg/ 100 g)

The lines LE 19, LE 20 and LE 26 exhibitea significant positive gea effect
with values 0of 4 03,2 07 and 1 64 respectively while, 1t was negatively significant
for LE 12 (-4 96} and LE 3 (-3 78)

The tester, Anagha (0 89) had positive and significant gea effect while,
Manulekshmi (-0 73) had significant negative gea effect for the trait

4.4.1.23 Incidence of hacterial wilt (%)

Among the lmes, sigmficant gea effect in negative direction was exhibited
by LE 13 (-1397) and LE 16 (-10 63) while, LE 3, LE 12 and LE 26 had

significant positive gea effect for bacterial wilt incidence

Among the testers, sigmificant negative gea effect was exhibited by
Manulekshmi (-10 16) while, Vellayan1 Vyai (8 17) recorded positive and

sigmficant gea effect for the trait



4.4.2 Specific combining ability effects

The specific combining ability effects of hybrids for the characters studied

are grven in Table 29
4.4.2.1 Plant Height (cm)

Significant positive sca effect for plant height was shown by the hybrids
LE 20 x Manulekshmu (9 12), LE 16 x Anagha (7 49), LE 13 x Manulekshmi
(6123, LE 13 x Vellayam Vyai (5 98) and LE 3 x Anagha (545) Sigmficant
negative sca effect was shown by LE 13 x Anagha (-1210), LE 26 x
Manulekshmu (-6 95) and LE 20 x Vellayan1 Vyai (-6 46)

4.4.2.2 Height ot Flowerwuig (cm)

Significant negative sca effect for height at flowering was extubited by
LE 19 x Anagha (-3 23), LE 26 x Manulekshmi (-2 98) and LE 20 x Vellayam
Vyar (-2 89) while, significant positive sca cffect was recorded m LE 20 x
Manulekshmi (2 98), LE 13 x Manulekshmi (2 96), LE 3 x Anagha (2 88) and
LE 26 x Anagha (2 61)

4.4.2.3 Node to Frst Infloiescence

The sca effects were significant and negative for LE 3 x Vellayam Vyar
(-0 69) and LE 16 x Manulekshmi (-0 62) whereas, 1t was positively significant
for LE 16 x Vellayant Viar (1 12) followed by LE 3 » Anagha (0 80), LE 26 x
Vellayani Vyai (0 64) and LE 19 x Manulekshm (0 60)

4.4.2.4 Promary Branches Planf’

Among the 21 crosses, only two crosses showed significant sca effects in
positive direction 7 ¢ LE 20 x Manulekshmi (2 91} and LE 19 x Anagha (1 76)

whereas, four crosses recorded significant sca effects 1n negative direction 7 ¢
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Table 29 Specific combining ability effects of hybiids

Crosses Plant height Height at Node to first Primary Leaf Leaf wadth | Days to first | Days to fruit
(cm) flowering inflorescence branches length (cm) flowering set
{cm) plant ' {cm)
LE 3 x Anagha 5 45% 2 88+ 0 80** 035 261%* 072 -2 14** -0 30
LE 3 x Manulekshm: -193 22] -011 -() 98* 2 24* 037 22]** -0 16
LE3xV Vyga -352 0 67 -0 69* 062 038 -0 35 -0 07 0 46*
LE 12x Anagha -0 79 032 016 080 1 07 -0 04 | 57** -0 19
LE 12x Manulekshmi -231 -1 47 -018 -1 424+ 0 64 002 014 0 62%*
1EI12x V Via 310 180 034 063 043 006 -170*+* -0 43*
LE 13x Anagha =12 10** -1 87 02i -0 16 2 R7** 0359 056 -0 04
LE 13x Manulekshmi 6 12% 2 96* 030 006 2 75%* 057 -0 09 -0 01
LE 13x V Vyai 598* 1 09 -0 51 011 012 002 -0 48 005
LE 16x Anagha 7 49** 003 -0 50 -0 09 2 05* 090 -] 29*# 037
LE 16x Manulehshm -473 145 -0 62* 013 2 90** 2 23%* -0 60 006
LE 16x V Vyjai -2 76 143 ] 12%* -0 04 085 133* ] 89** -043*
LE 19x Anagha 012 323 =017 1 76%* 150 028 -1 95%% 010
LE 19x Manuleksho 0 68 218 060* 013 176 025 -0 27 019
LE19x V Vyai -0 80 105 -0 43 163** -0 26 -002 222%%* 009
LE 20x Anagha -2 66 -0 09 024 2 65** -1 68 -129 1 42*+ 029
LE 20x Manulekshm: 9 12%* 2 98* 023 2 91** 2 16* 2 23*% -0 79 -0 01
LE 20x V Vyai -6 46* -2 89* -0 47 026 -0 49 -0 94 -0 63 -0 28
LE 26x Anagha 249 261* -0 42 00! 031 002 [ 83*+* -023
LE 26x Manulekshmm -6 95* -2 98* -0 22 057 -0 89 007 -0 60 -0 31
LE 26x V Vyai 4 46 037 0 64* 059 058 -0 08 -] 22%# 0 53%*
SE+_ 269 110 026 046 089 063 044 019
CD (0 03) 5 45 223 054 093 1 80 129 090 040

=Significant at 5 per cent level

**Sigmficant at 1 per cent level
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Table 29 Continued

Crosses Tlowers Inflorescence | Fruit set % Pollen Fruits Fruits plant ' | Fruit length Fruit girth
cluster ' plant viability %o cluster! {cm) {cm)
LLC 3 x Anagha 015 013 D 10** 8 21** -016 9 56** 033** 030
LE 3 x Manulehshmi 042 -0 60 240 149 0 52%* 4 59* 007 052
LE3x V Via -0 57 047 6 71* 6 72+ 037+ 4 97* 026** 022
LE 12x Anagha 048 013 -4 60 6 60%* 0 46** -5 23* 003 010
LE 12x Manulekshmi 001 238%* 6 14* 7 50%* 0 34* 254 012 016
LE 12x V Vya 047 225%* 155 090 012 268 015 006
LE 13x Anagha 022 002 002 034 006 633%* 013 014
LE 13x Manulekshmi -0 40 048 -4 58 224 0 59%* 6 08** 015 0 58*
LE 13x V Vya 017 046 456 190 0 52** 025 0 29%* -0 44
LE 16x Anagha 022 065 -6 80* -3 T7+* 014 24 44%* -0 20* 0 95%*
LE 16x Manulekshmi -0 40 1 75%* 7 67* 5 24%* <018 =22 754+ 037** 0 90#**
LE 16x V Vya 017 110* 087 148 004 169 017 0035
LE 19x Anagha 000 0 87* 426 751 016 4 40* 0 43** -0 03
LE 19x Manulekshmi 006 1 14** 077 -023 041** 7 33** 0 29** 0 62*
LE 19x V Via 006 2 Q2** =503 -7 28** <025 -11 73** 014 0 60*
LL 20x Anagha 030 2 12%* 042 172 -0 34* -17 T1** 0 25* 029
LE 20x Manulekshmi -0 03 3 03** 121 120 0 44%* 12 66** 002 0352
LE 20x V Vyai 033 091* 079 2 92* 0 78** 5 05* 027%* 024
LE 26x Anagha 019 036 -241 -3 97** 0 92+ -2 67 0 65*+* 043
LE 26x Manutekshm: 045 007 -6 40* -7 59%* -0 07 170 -0 53+ -0 90**
LE 26x V Vya -0 64 042 8 81+ 11 56** 0 §5** 097 012 047
S E+_ 033 040 261 124 014 212 009 026
CD (0 05) 068 083 529 252 028 430 019 053

*Significant at 5 per cent level

**Significant at 1 per cent level
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Table 29 Continued

Crosses Fruit weight | Yieldplant’ | Yield plot’ TSS (%) Lycopene Ascorbtc acid Bactelial wilt
{2) (2) (kg) (mg/100g) (mg/100g) tncidence (%)

LE 3 x Anagha 317* 90 42 115 023* -028 217* 246
LE 3 x Manulelshmt -209 -70 88 233 0 20* 1 11%* 060 127
LE3xV Vya -1 08 19 54 118 -0 43*# -0 83** 2 77** 373
LE 12x Anagha 3 76** =23 08 2 64* 0 39** 0 87%* 2 78*%* -11 43**
LE 12x Manulehshmi -4 g2** -60 35 365%* 0 49** ] 13%+ 092 10 71*
LE 12x V Vyai 1 06 83 43 101 -0 09 -026 1 86* 071
LE 13x Anagha 3 65* 47 81 -125 0 29+* -1 44%* 141 635
LE 13x Manulehshmi 399+ -109 68 095 0 30** 014 2 gg** 434
LE 13x V Vya -0 35 61 87 030 0 60** 1 58** 147 151
LE 16x Anagha 3 64* 307 85+ 008 0 68** 2 98+* 085 1] 35%+
LE 16x Manulekshmi 3 60* -256 76** 2 50* 0 44** 1.92%* 4 32%% -151
LE 16x V Vyai 004 -51 0% 243* -0 25%* -1 05** 347 9 84*
LE 19x Anagha 6 02** 578 2 64* 0 20* -0 59%* 4 45%* 12 54**
LE 19x Manulehshmi 9 58** 398 g4*= 5 89%* 0 35** 035 077 -5 40
LE 19x V Vyal -3 56* -393 06** 8§ 53+ 015 024 3 68+ 17 94**
LL 20x Anagha 190 371 04 6 73** -0 12 020 -] 78* 11 90**
LE 20x Manulehshmi 4 49%* 232 69** 6 58** -0 33+ 06]** 3 05%* -14 29+
LE 20x V Vyai 260 138 35* 015 0 46** 0 81** 126 238
LE 26x Anagha 4 49*+ 46 18 147 009 000 002 -8 10*
LE 26x Manulekshmt 5 77H* 133 86* -4 94** 004 -1 14#* 4 61** 14 05**
LE 26x V Vyal 128 180 03** 3 48*# -0 13 [ 14** 4 62%* -595
S E+ 134 54 39 117 008 018 084 399
CD (0 05) 273 109 94 238 018 037 170 807

*S1gnificant at 5 per cent level

**Significant at 1 per cent level




LE 20 x Anagha (-2 65), LE 19 x Vellayam Vyai (-1 63), LF 12 x Manulekshm
(-1 42) and LE 3 x Manulehshmi (-0 98)

4.4.2.5 Leaf Length (cm)

The crosses LE 13 x Manulekshmi (2 75), LE 3 x Anagha (2 61), LE 20 x
Manulekshmi (2 16) and LE 16 x Anagha (2 05) exhibited positive and significant
sca effects whereas LE 16 x Manulekshmi (-2 90), LE 13 % Anagha (-2 87) and
LE 3 x Manulekshm (-2 24) exhibited significant negative sca effects for leaf
length

4.4.2.6 Leaf Width (cm)

Significant positive sca etfects were exhibited by only two crosses ze
LE 20 x Manulekshmi (2 23) and LE 16 x Vellayam Vyai (1 33) while, the cross
LE 16 x Manulekshmi (-2 23) exhibited significant negative sca effect for the

trait
4.4.2.7 Days to Fust Flowering

The crosses LE 3 x Anagha (-2 14), LE 19 x Anagha (-1 95), LE 12 x
Vellayam Vyat (-1 70), LE 16 x Anagha (-] 29) and LE 26 x Vellayam Vya
(-1 22) were good specific combiners for early flowering by exhubiting significant

negative sca effects in the desirable direction
4.4.2.8 Days to Fiut set

Among the 21 hybnds, only two hybrids LE 12 x Vellayam Vyai (-0 43)
and LE 16 x Vellayam Vyar (-0 43) 1ecorded sigmificant negative sca effects in

desirable dunection for days to fruit set
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4.4.2.9 Flowers Clustes '

None of the hybrids exhibited sigmficant sca effect The sca effect varied
from -0 64 (LE 26 x Vellayant Vyai) to 047 (LE 12 x Vellayant Vyai)

4.4.2.10 Inflorescence Planf !

Five hybnids iz, LE 20 x Manulekshm (3 03), LE 12 a Vellayant Vyja
(2 25), LE 19 x Manulekshmi {1 14), LE 16 x Vcllayam Vyai (1 10) and LE 19 x
Anagha (0 87) exhibited sigmficant positive sca effect while, LE 12 x
Manulekshmi (-2 38), LE 20 x Anagha (-2 12), LE 19 x Vellayam Vyai (-2 02),
LE 16 x Manulekshmi {-175) and LE 20 x Vellayam Vyai (-0 91) exhibited

significant sca effect 1n negative direction
4.4.2.11 Fruit set %

The sca effect was positive and sigmificant for four hybrids 1e LE 3 x
Anagha (9 10), LE 26 x Vellayan: Vya1 (8 81), LE 16 x Manulekshm (7 67) and
LE 12 x Manulekshm (6 14) whule, 1t was negatnely significant for the crosses
LE 16 x Anagha (-680), LE 3 x Vellayam Vyai (-6,71) and LE 26 x
Manulekshm (-6 40) for fruit set %

4.4.2.12 Pollen Viability %

Sigmficant positive sca effect was exhibited by the crosses, LE 26 x
Vellayam Vyai (11 56), LE 3 » Anagha (8 21), LE 19 x Anagha (7 51), LE 12 x
Manulekshnu {7 50), LE 16 x Manulekshmi (5 24) and LE 20 x Vellayan1 Vyai
(2 92) while, sigruficant negative sca effect was exhibited by the crosses, LE 26 x
Manulekshmi (-7 59), LE 19 x Vellayam Vyar (-728), LE 3 x Vellayam Vyai
(-6 72), LE 12 x Anagha (-6 60), LE 26 x Anagha (-3 97), LE 16 x Anagha (-3 77)
for pollen viability %
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4 4.2.13 Fruus Clustei

Among the 21 crosses, twelve crosses exhibited significant sca effect of
which six crosses weie positively significant viz LE 26 x Anagha (0 92) followed
by LE 20 x Vellayani1 Vyjai (0 78), LE 3 x Manulekshmi (0 52), LE 13 x Vellayam
Vyai (0 52), LE 19 x Manulekshm (0 41) and LE 12 x Manulekshmi (0 34)
while, six crosses were negatively significant vz LE 26 x Vellayam Vyai
(-0 85), LE 13 x Manulekshmu (-0 59), LE 12 x Anagha (-046), LE 20 x
Manulekshmmi (-0 44), LE 3 x Vellayan Vyai (-0 37) and LE 20 x Anagha (-0 34)

for fruits cluster !
4.4.2.14 Frauts Plant’

The crosses LE 16 x Anagha (24 44), LE 20 x Manulekshmi (12 66),
LE 19 x Manulekshm (7 33), LE 13 x Anagha (6 33), LE 20 x Vellayam Vyar
(5 05), LE 3 x Vellayan1 Vyai (4 97), LE 3 » Manulekshmi (4 59) and LE 19 x
Anagha (4 40} were the good specific combmers for fruits plant ! by exhibiting
significant positive sca effect Six crosses revealed significant negative sea effect
viz LE 16 x Manulekshm (-22 75), LE 20 x Anagha (-17 71), LE 19 x Vellayan
Vyat (-11 73), LE 3 x Anagha (-9 56), LE 13 x Manulekshmi (-6 08) and LE 12 x
Anagha (-5 23) for the trait

4.4.2.15 Fruit Length (cm)

The sca effect was significant and positive for LE 26 x Anagha (0 65),
LE 16 x Manulekshmi (0 37), LE 3 x Anagha (033), LE 13 x Vellayam Vyai
(0 29), LE 19 x Manulekshmi (0 29) and LE 20 x Vellayam: Vya1 (0 27) indicating
that they wete good combiners for fruit length  Five hybrids recorded sigmficant

sca effect n negative direction for the trait
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4.4 2.16 Fruit Guth (cmy)

The results revealed signuficant positive sca effect for three crosses and
sigmificant negative sca effect for three crosses The highest sca effect was
observed 1 the cross LE 16 x Manulekshmi (090) followed by LE 19 x
Manulekshmi (0 62) and LE 13 x Manulekshrm (0 58)

4.4.2.17 Frutt Weight (g)

The highest significant sca effect in positive direction was exhibited by
LE 19 x Manulekshm: (9 58) followed by LE 26 x Anagha (449), LE 13 x
Manulekshmi (3 99), LE 12 x Anagha (3 76), LE 16 x Manulekshmi (3 60) and
LE 3 x Anagha (3 17) indicating that these crosses were the best combmners for

fruit weight while, seven crosses had negative sigmificant sca etfect for the trait
4.4.2.18 Yield Plant” (g)

Among the 21 hybrids, five hybrids had significant positive sca effect and
four hybuds recorded significant negative sca effect The cross LE 19 x
Manulekshm: (398 84) followed by LE 16 x Anagha (30785), LE 20 x
Manulekshmi (232 69), LE 26 x Vellayam Vyai (180 03) and LE 20 x Vellayam
Vyar (138 35) were the good specific combners for yield plant '

4.4.2.19 Yaeld Plof” (kg)

Six hybrids recorded sigmificant positive sca effect with highest value
exhibited by LE 20 x Manulekshmi (6 58) followed by LE 19 x Manulekshmi
(5 89), LE 26 x Vellayan: Vyai (3 48), LE 12 x Anagha (2 64), LE 19 x Anagha
(2 64) and LE 16 x Vellayant Vyai (2 43) whule, five hybrids had significant sca

ctfect mn negative direction
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4.4.2.20 TSS (%)

Significant sca effect for TSS was shown by seven hybnds i positive
direction and eight hybrids in negative direction The sca effect for TSS ranged
from -0 44 {LE 16 x Manulekshmi) to 0 68 (LE 16 x Anagha)

4.4 2.21 Lycopene (mg/ 100 g)

Six hybrids exhibited significant positive sca effect for lycopene with
maxtmum value of 2 98 (LE 16 » Anagha) followed by 1 58 (LE 13 x Vellayam
Vya), 1 14 (LE 26 x Vellayam Vyai), 1 13 (LE 12 x Manulekshmr), 1 11 (LE 3 x
Manulekshmr) and 0 61 (LE 20 x Manulekshmr) whle, eight hybnds recorded

significant negative scw effect for the trait
4.4.2.22 Ascorbic aced (mg/ 100 g)

Six crosses had sigmficant and positive sca effect with maximum of 4 61
(LE 26 x Manulekshmi) followed by 445 (LE 19 x Anagha), 3 47 (LE 16 x
Vellayaru Vyat), 3 05 (LE 20 » Manulekshmr), 2 77 (LE 3 x Vellayam Vyai),
186 (LE 12 x Vellayam Vyai) wlile, seven hybrids recorded sigmficant sca

effect 1n negative direction for the trait
4.4.2.23 Incidence of bacterial wilt

Among the 21 crosses, five crosses 1ecorded significant negative sca effect
m desirable durection for the incidence of bactertal wilt viz, LE 20 x
Manulekshmt (<14 29), LF 19 x Anagha (-12 54), LE 12 x Anagha (-11 43), LE
16 x Vellayam Vyai (-9 84) and LE 26 ¥ Anagha (-8 10) and five crosses recorded

significant positive sca ctiect
4 5 COMPONENTS OF GENETIC VARIANCE

Components of genetic variance are given in the Table 3¢ The ratio of

additive vailance to dominance variance was less than unity for the traits hike
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Table 30 Components of genetic variance (F=1)

Character G A o'b 0°4/ 0D Gene action
Plant height (cm) 70 54 40 63 173 Additive
Height at flowering (cm) 1522 595 255 Additive
Node to first inflorescence 009 035 026 Non additive
Primary branches plant ' 185 200 092 Non additive
Leaf length (cm) 1 89 397 047 Non additive
Leaf width (cm) 125 098 127 Additive
Days to first flowering 526 296 177 Additive
Days to fruit set 021 011 1 80 Additive
Flowers cluster ' 076 007 990 Additive
Inflorescence plant ' 393 294 133 Additive
Fruit set % 16 63 3589 046 Non additive
Pollen viability % 14 02 4823 029 Non additive
Fruts cluster ' 043 032 133 Additive
Fruits plant ' 252 85 192 44 131 Additive
Fruit length {¢m) 029 013 227 Additive
Fruit girth (cm) 0 80 035 225 Additive
Fruit weight (g) 49 56 2616 1.89 Additive
Yield plant ' (g) 146346 26 62500 39 234 Additve
Yield plot ' (hg) 47 48 2176 218 Additive
TSS (%) 022 019 110 Additive
Lycopene {mg/ 100 g) 260 217 119 Additive
Ascotbic acid (mg/ 100 g) 193 12 56 015 Non additive
Bacterial wilt ncidence 122 38 12733 096 Non additive
(%)
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node to first inflorescence, pumary branches plant ! leaf length, frait set %,
pollen viability %, ascorbic acid and bacterial wilt incidence (%), hence exhibited
non additive gene action The ratio of gea/ sca was more than unity for the traits
like plant height, height at floweting, leaf width, days to first flowering, days to
frunt set, flowers cluster |, inflorescence plant ! fruts cluster ', fruits plant l, fruit
length, fruit girth, fruit weight, yield plant ! yield plot !, TSS and lycopene which

mdicated the influence of additive gene action
4 6 PROPORTIONAL CONTRIBUTION

The propottional contribution of Lines, testers and crosses to total variance

of the characters under study are given in Table 31 and Fig 7

The value ranged from 25 79 for fruits cluster ' to 86 66 for yield plant '
among the ines Among the testers, the value ranged from 0 17 for yield plant ' to
53 63 for flowers cluster ' In the case of crosses, the value ranged from 13 15 for

yield plant ' to 45 99 for fruit set %

The crosses had no sigmficant contribution to any of the traits whereas the
hnes had contubuted more than 50% for plant height, height at flowering, node to
first inflorescence, pumary branches plant !, days to frwit set, inflorescence plant™,

fruits plant ', fruit weight, yield plant !, yield plot ! and ascorbic acid content

47 INCIDENCE OF PESTS AND DISEASES OTHER THAN BACTERIAL
WILT

The c1op was monitored for the mcidence of pests and diseases There was
no weidence of other diseases like fusarium wilt and spotted wilt virus but nuld
meidence of fruit borer (Spodoptera liwr a) was noticed (Table 32) Among the
lines, LE 20 had maximum cidence of fruit borer of 8 55% followed by LE 26
(8 23%) while, there was no ncidence m LE 12 Among the testers, only
Manulekshmi had mild incidence of 1 57% Among the crosses, the incidence
ranged from zero to 5 70% (LE 3 » Manulekshmi) The mcidence of 4 90% was

noticed 1n check Indam 9802 whereas, Lekshm had no mcidence of fruit borer
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Table 31 Proportional contribution of lines, testers and L x T to total variance

Si Characters Lines (%) Testers (%) | Line x Tester (%)
No
1 Plant height (cm) 62 83 14 47 22 69
2 Height at flowering (cm) 65 91 16 00 18 07
3 Node to first inflorescence 5471 347 41 81
4 Primary branches plant ' 50 83 16 62 3253
5 Leaf length (cm) 44 15 1344 4239
6 Leaf width (cm) 4172 23 64 34 62
7 Days to first flowering 40 05 32098 26 95
8 Days to fruit set 72 41 661 20 96
9 [ Flowers cluster 29 14 5363 1722
10 | Inflorescence plant ' 7279 563 2156
11 | Fruit set % 3565 18 36 4599
12 | Pollen viability % 46 44 9353 44 02
13 | Fruts cluster’ 2579 3943 3477
14 | Fruits plant’ 74 63 446 2090
15 | Frutt length (cm) 39 69 36 64 23 65
16 | Fruit girth (cm) 46 45 29 81 2373
17 | Fruit weight (g) 5135 2523 2341
18 | Yield plant ' (g) 86 66 017 1315
19 | Yield plot ' (kg) 78 22 605 1571
20 [ TSS (%) 28 29 3519 3650
21 [ Lycopene (mg/ 100 g) 2674 3774 3550
22 | Ascorbic acid (mg/ 100 g) 5278 2 66 44 54
3 | Bactcrial wilt incidence 3717 2604 3677
()
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Table 32 Incidence (%) of fruit borer (Spodoptera litur a)

Sl Parents and crosses Incidence | Score value
Na (%)
| LE3 61 1
2 LE 12 000 0
3 LE 13 547 1
4 LE 16 340 1
5 LE 19 639 1
6 LE 20 855 1
7 LE 26 823 1
8 Anagha 000 0
9 Manulekshnu 157 [
10 Vellayant Vija 000 0
11 LE 3 x Anagha 000 0
12 LE 3x Manulekshmi 570 1
13 LE 3x V Va1 495 1
14 LE 12x Anagha 000 0
15 LE 12x Malulekshmi 000 0
16 LE 12xV Vyai 000 0
17 LE 13x Anagha 0 00 0
18 LE 13x Manulekshmi 000 0
19 LE 13x V Vyar 000 0
20 LE 16x Anagha 439 1
21 LE 16x Manulekshmi 379 1
22 LE 16x V Vyai 49 1
23 LE 19x Anagha 349 1
24 LE 19x Manulekshmi 000 0
25 LE [9x V Vyat 000 0
26 LE 20x Anagha 502 1
27 LE 20x Manulekshmi 000 0
28 LE 20x V Vyai 000 0
29 LE 26x Anagha 000 0
30 LE 26x Manulekshmi 000 0
31 LE 26x V Vyai 420 1
32 Indam 9802 (check) 490 1
33 Lekshmi (check) 000 0
Mean 245 1
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5. DISCUSSION

Pioper choice of parents based on their combiuing ability 1s a prerequisite
1n any sound breeding programme, which also provides information regarding the
natuie and magnitude of gene action involved 1n the expression of desirable traits
Line x Tester analysis 15 one of the method for evaluating the performance of
varieties or strains in terms of their combiming ability The present study was
canied out 1n a line x tester model using seven high yielding genotypes as lines
and three bacterial wilt resistant vaneties as testers The combining ability effects,
gene action and heterosis for yield and resistance were studied and superior
crosses were 1dentified A brief discussion regarding the results obtamned is

furmished below
51 MEAN PERI'ORMANCE

Among the lines, LE 16 was found superior based on mean performance
for plant height, prinaiy branches plant', leaf width, days to fruit set,
nflorescence plant', fruits plant', fruit girth, yield plant’, yield plot! and
ascorbic acid content The line LE 12 showed high per se performance for leaf
length, leaf width, early flowering, flowers cluster !, fnuts cluster”’ and TSS The
line LE 13 exhibited less height at flowering, maximum leaf width, inflorescence
plant !, fruit set %, pollen viability %, fruits cluster ', truits plant !, frust girth, fruit
weight, yield plant ' and TSS The line LE 19 recorded maximum inflorescence
plant !, fruit set %, fruit length, frait girth, fruit welght, 1ycopene and ascorbic
acid The lme LE 20 was found superior for leaf width, fruits cluster ', fruit
length, fruit weight and TSS while, LE 26 recorded less number of nodes to first
wflorescence, highest flowers cluster ', fruit length, fruit weight, lycopene and

ascorbic acid

Among the testets, Anagha exbibited the highest mean value for frnts
plant ', yield plant ' and yield plot ' The tester, Manulekshmi recorded less height
at flowering, primary branches plant ', fruit weight and ascorbic acid The tester,

Vellayam Viyar was found supenior for most of characters hike, node to first
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inflorescence, leaf length, leaf width, days to fiist flowering, days to fruit set,
flowers cluster |, pollen viability %, fruts cluster ! frurt length, frnt weight, yield

plant ! yield plot !, TSS, lycopene and ascorbic acid content

Among the crosses, LE 16 x Anagha apart from giving high yeld of
219144 g plant' exhibited desirable characters like days to first flowenng,
flowers cluster !, inflorescence planl' fruit set %, fruts plant'l, TSS % and
lycopene content Similar result for yield of tomato plant (2480 g) was reported by
Bhatt ef o/ (2004) Kumari and Sharma (2011) 1eported per plant yield of 2100 00
g Similar results for fruits plant ' were reported by Bhatt et ol (2004) and Farzane
et al (2012) Shanka: ef al (2014) reported sumilar findings for both TSS % and

lycopene

The highest mean value for plant height, leaf length, leal width, frust girth
and yield plot ! was 1ecorded for the cross LE 13 x Manulekshmu Shankar ef o/
(2014) reported simlai 1esult for plant height of tomato giown under open

condition

A perusal of the data revealed that the cross, LE 20 x Vellayan1 Vyjai 1s
superb to earliness to fruit set, flowers cluster ! fruit set %, fruits cluster’’ and
TSS % Highest plant height, primary branches plant ! leaf length, leaf width and
early days to frurt set was obsersed in LE 20 x Manulekshrm The results are 1in

agreement with Gul ef ¢/ (2010) and Shankar ef al (2014)

Lower height at flowering 1s a desirable character for earliness in tomato
which was cbserved m the cross LE 19 x Anagha which also recorded lower node
to fust inflorescence, high fruit set %, pollen viabiity % and ascorbic acid
content The cross LE 26 x Anagha exhibitcd the highest flowers cluster’ and

fruits cluster '

Similar finding for fiwts cluster ! was also reported by Gul ef al
(2010} and Kumaii and Sharma (2011) The findings of Bhatt et o/ (2004),
Kumari and Sharma (2011) and Pandiarana er al (2015) confirms to the ascorbic

acid content
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The ciosses, LE 3 x Vellayam: Vyai, LE 19 x Vellayani Vyai, LE 13 x
Vellayam1 Vyay, LE 12 \ Anagha, LE 13 x Anagha and LE 3 x Manulekshmi had
less number of nodes to first inflotescence The cross LE 16 x Manulekshrm
recorded maxunum number of primaty branches plant ' Highest leat length was
recorded by LE 12 x Manulekshmi, LE 12 x Vellayam Vyjai, LE 12 x Anagha and
LE 19 x Manulekshmi which were on par There was no sigmficant difference
among the crosses LE 12 » Manulehshmi, LE 16 x Vellayam Vyai, LE 12 x
Vellayan Vyart and LE 13 » Vellayam Vyai for leaf width Early days to fruit set
was also observed 1n the crosses LE 16 x Vellayan: Vyai and LE 20 x Anagha
The crosses LE 12 x Vellayam Vyai, LE 20 x Anagha, LE 16 ¢ Vellayam Vyai
and LE 13 x Anagha also produced maximum nunmiber of flowers cluster” The
crosses LE 16 x Manulekshmi, LE 3 x Anagha, LE 26 x Vellayan: Vyai, LE 16 x
Vellayam Vyai, LE 20 x Anagha, LE 13 x Vellayam Vyai and LE 16 x Anagha
recorded lugh fruit set % Highest pollen viability % was also exhibited by the
cross LE 16 x Manulekshm: Highest number of frwts cluster’ and fruit length
was exhibited by the cross LE 13 x Vellayam Vyar which was on par with LE 26
x Vellayam1 Vyar for trut length Maximum fruit girth and fruit weight was
recorded by the cross LE 19 x Manulekshnmu (15 00 ¢m and 62 85 g respectively)
which was on par with LE 16 » Manulekshnu (14 94 cm} for fruit girth Similar
results were obtained 1n the findings of Bhatt et al (2004), Gul ef al (2010) and
Baban e af (2015) for fruit weight with mean values of 62 33 g,359 gand 5399 g
respectively The cross LE 26 x Vellayam Vyai also recorded highest lycopene
content (12 57 mg/ 100 g)

52 HETEROSIS

Heterosis breeding makes use of the hybnd vigour in the crosses for
attamming noticeable inciease in production and productivity of crop plants
Existence of sigmficant amount of dominance variance 1s essential for
undertaking heterosis breeding programme Even, the expression of small

magnitude of heterosis for certain characters may be much rewarding 1n breeding
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In the present study, relative heterosis, heterobeltiosis and standard
heterosis over checks Indam 9802 and Lelshm were estimated for the 21 crosses

with respect to the different characters

Positive heterosis mdicates the supettorily of the hybrids for characters
such as plant height, primary branches plant !, leaf length, leaf width, flowers
cluster !, infloiescence plant ! fiutt set %, pollen viability %, fiuits cluster ! fruits
plantl, fruit length, fimt girth, fruit weight, yield plantl, yield plotl, TSS,

lycopene and ascorbic acid content

Plant height 1s an impoitant growth paiameter from productivity point of
view and was measured at final harvest stage The cross LE 13 x Manulekshm
exhibited significant positive relative heterosis, hetetobeltiosis and standard
heterosis over both the chechs for plant height Positive and significant heterosis
for plant height was also reported by Mahendiakar (2004), Premalakshme ef af
(2005), Akram ef ¢/ (2013), Sunil ef al (2013) and Mal1 and Patel (2014)

Negative heterosis 15 desirable for characters like height at flowering, node
to first inflorescence, days to first flowenng and days to fruit set which indrcates
eailiness The hybud LE 19 x Anagha recorded significant negative heterosis over
better parent and standard checks for height at flowering while, the hybrid LE 3 x
Vellayam Viya1 exhitnted significant heterosis over both the checks m desirable
negative direction for node to first inflorescence Sigmficant 1elative heterosis,
heterobeltiosis and standard hetelosis over both the checks in the desirable
negative direction was recorded by LE 16 x Anagha for days to first flowering
Significant negative heterosis for days to first flowering was reported by Singh et
al (2008), Ahmad et al (2011), Kuman and Sharma (2011), [slam et al (2012),
Droka ef o/ (2013), Basavara) (2014) and Chauhan et al (2014) The hybrid LE
20 x Manulekshn recorded significant negative heterosis over mid parent while,
the cross LE 20 x Vellayam Vyai exhibited significant negative heterosis over
better patent and standaid check Indam 9802 for days to fruit set Sigruficant
heterosis 1 desirable direction for days to fruit set was 1eported by Mulge et al

(2012)
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Heterosis m positive direction for primary branches plant !, leaf length
and leaf width 1s desirable In the present study, high heterotic effects for primary
branches plant ' over mid parent, better parent and standard checks was observed
in the cioss LE 20 x Manulekshm: This result 1s i line with the findings of
Virupannavar (2009), Singh and Mishra (2010) and Narasimhamurthy and Gowda
(2013) The magnitude of heterosis over mid and better parent for leaf length was
igh 1n LE 3 x Anagha while, the cross LE 13 x Manulekshmi exhibited high
standard heterosis over both the checks for the same tiait The cross LE 20 x
Manulekshmi showed higher magrnitude of relative heterosis, heterobeltiosis and

standard heterosis for leaf width

Number of flowers cluster ' and mflorescence plant ' also contributes to
total yield plant *, hence positive heterosis for the trart 18 preferred High relative
heterosis for floweis cluster ' was exhibited by the cross LE 20 x Anagha while
heterobeltiosis by LE 16 x Anagha and LE 20 x Anagha The hybrid LE 20 x
Vellayan: Vyai showed higher magnitude of standard heterosis over both the
checks for the same trait In earlier studies of Sajjan (2002), Patil (2003) and Gul
et al (2010) similar iesults have been mapped Sigmificant heterosis for
mflorescence plant' 1 positive dircction over both mid and better parent was
exhibited by LE 20 x Manulekshmi Aswathappa (1981) and Dhaliwal ef al

{2000) reported good level of heterosis for inflorescence plant !

Maximum heterobeltiosis and standard heterosis over both the checks for
fruit set % was tecorded 1n the cioss LE 16 x Manulekshmi, which 1s 1in agreement
with the earlier findings of Babu (1978), Gowda (1981), Konstantinova and Molle
(1984) and Singh er al (2012) for per cent frutt set The cross LE 16 x
Manulekshmi revealed high heterosis over mud and better parent while the cross
LE 19 » Anagha registered the desirable standard heterosis over both the checks
for pollen viabihity % The results are 1n confoirmty with the findings of Popova
(1977) that higher biological quality of pollen of heterotic plants 1s the reason for
higher fruit set which substantiate the lugher adaptability of hybnds to

unfavou able conditions
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Positive and significant relative heterosis and heterobeltiosis for fruits
cluster ! was observed i LE 26 » Anagha and the same cross followed by LE 20 x
Vellayam Vyar and LE 13 x Vellayam Vya iecorded sigmficant standard
heterosis over both the checks in desirable positive direction for fruits cluster !
High level of heterosis for fiuts clustet ! was also reported by Sajjan (2001),
Kulkarni (2003), Duhan et al (2005 a), Virupannavar (2009) and Smgh (2010)

Number of fruits plant ' 1s directly linked with the ultimate yield plant]
This 1s the most important character which directly contributes to total plant yield
The cross LE 16 x Anagha exhibited sigmficant desirable heterosis over mid
parent, better parent and standard checks for fruits plant' Sigmificant and
desirable heterosts for fruits plant ' was 1n conformity with the reports of Souza ef
al (2012), Droka et af (2013), Garg et al (2013), Solieman et al (2013),
Basavaiaj (2014) and Hasan e al (2014)

Frurt length, fruit girth and frmt weight are the important yield attributing
characters where positive and significant heteiosts 1s desirable In the piesent
study, the hybrid LE 26 » Anagha had sigmficant positive relative heterosis and
heterobeltiosis for frust fength whereas, the hybnd LE 13 x Vellayam Viar alone
registered significant and positive standard heterosis over check Lekshnu for fruit
length Gul er «f (2010), Chattopadhyay and Paul (2012), Islam ef af (2012),
Yadav ef af (2013) and Shankar ef al (2014) reported positive and significant
heterosis for fruit length The hybnd LE 19 x Manulekshmi recorded maximum
heterosis over mid parent and better parent for fruit girth and fruit weight None of
the hybrids showed sigmificant and positive standard heterosis over both the
checks for fruit girth and fruit weight Simularly, high magnitude of heterosis for
frurt weight was also repoited by several workers, Asati er al (2007), Kumar et af
(2009), Gul ¢f al (2010), Ahmad e a/ (2011), Kumari and Sharma (2011), Islam
et al (2012), Souza et af (2012), Shalaby (2013), Solieman e al (2013), Marbhal
et al (2016)

Fruit yield plant ! 1s the ultimate and most mmportant tiait However yield

of a crop cannot be taken as a single entity, since 1t 1s associated with many yield
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attributing characters In tomato, the main yield contributing characters are fruits
plant ' (Nandpuri, 1997), primary branches plant ! plant height and frmt weight
(Chadha and Kumar, 2001) Sumnilar reports were made by Padma et a/ (2002),
Pandey et @/ {2006) and Natarajan (2008)

High magmtude of relative heterosis was shown by LE 19 x Manulekshmu,
heterobeltiosis by LE 13 x Anagha and standard heterosis over both the checks by
the cross LE 16 x Anagha for yield plantl This was m conformity with the
reports of Asatt ef @l (2007), Singh ef al (2008), Kuma: et al (2009), Dhaliwal
and Cheema (2011), Islam et ¢ (2012), Garg et al (2013), Yadav ef al (2013),
Agarwal ef al (2014) and Shankar et o/ (2014} The hybnd LE 13 x
Manulekshm recorded the sigmficant positive heterosis over mid parent, better
parent and both the checks for yield plot ! The 1esults for yield plot * weie on par
with the findings of Asan er al (2007), Hannan et al (2007), Roy (2007),
Rahmani et ol (2010) and Ahmad et al (2011)

Tomato 1anks first among the processed vegetables m the world High
total soluble solids (TSS), lycopene and ascorbic acid ate the major factors
considered for the preparation of processed products One per cent increase in
TSS content of fruits results 1n 20 per cent increase 1n recovery of processed

product (Berry and Uddin, 1991)

Higher magmtude of rclative heterosis, heterobeltiosis and standard
heterosts over both the checks for TSS was recorded 1n the cross LE 16 x Anagha
Positive and significant heterosis for TSS was also reported by Ashwinu (2005),
Shende ef al (2012) and Brajendra ef al (2013) The same cross ¢, LE 16 x
Anagha recorded maximum heterosis over md and better parent for Iycopene
content and smmlar result for the trait was reported by Narasimhamurthy and
Gowda (2013) The hybnid LE 19 x Anagha exhibited high heterotic effects over
mud, better and standard checks for ascorbic acid content Similar reports have

been presented by Duhan e @/ (2005 b)



53 COMBINING ABILITY ANALYSIS

Estimation of combining ability effects 1s done to assess the relative ability
of a genotype to transmit its desirable performance to its crosses Combining
ability analysis provides information about the components of genetic variance
mnvolved m the expiession of various polygenic characters and thus help in the
selection of destrable parents for hybridisation and also 1 deciding the breeding

procedure for the genetic improvement of such characters
5.3.1 General combining ability effects of parents

General combining ability 1s the average performance of a strain 1n a series

of hybrid combination, which reflects the additive gene effects of parents

In tomato, the characters viz, plant height, primary bianches plant !, leaf
length, leat width, flowers cluster ', inflorescence plant |, fruit set, pollen viability,
frunts cluster !, frwits plant ! fruit length, fruit guth, fruit weight, yield plant !
yield plot!, TSS, lycopene and ascorbic acid content are important demanding
attention m crop improvement cfforts A parent which transmits genes for the
mprovement of these characteis 1s regarded as a desirable combiner Thus,
parental strains with significant and positive gea effects are desirable combiners
For traits like days to fist floweiing and days to fruit set, a paient which transmts
genes for earliness to 1ts progeny 1s regarded as a desnable combiner For traits
like height at flowering and node to first inflorescence also a parent which
transmits genes for lesser value to 1ts progeny indicates earliness Thus, parental

strains with sigmficant and negative gea effects are desirable combiners

Among the lines, LE 13 and LE [6 both were good general combiners for
plant height, inflorescence plant ' fruits plant 1, yield plant L yield plot ! TSS and
lycopene Bhatt ef af (2001), Rattan e a/ (2008), Sekhar er al (2010) and
Farzane et al (2012) reported high gca effects for fruits plant | and yield plant1
The lme LE 12 exhibited sigmificant positive gea effects for leaf length and leaf
width High gea ettects for fruts cluster ' and fruit girth was recorded 1a the line

LE 13 whereas the line LE 16 was the best geneial combmer for the traits like
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ptimary branches plant ' days to first flowering, fruit set (%) and pollen viability
(%) The preponderance of gea effects for days to first flowermg, primary
branches plant | fimts cluster ! and plant height was reported by Ashwini (2005)
and Singh et al (2008)

Significant gea etfects in desirable direction for height at flowering, node
to first inflorescence, fiwt weight, TSS, lycopene and ascorbic acid content was
observed 1n the ltne LE 19 Kulkarm (2003), Prashanth (2004), Ashwini (2005)
and Raju er al (2012) reported significant and positive gea effects for both TSS
and ascorbic acid The line LE 20 was found to be good general combiner for days

to fruit set and flowers cluster '

Amin et al (2012) reported sigmificant negative
gea effects for days to trnt sct Significant gea effects for flowers cluster ' was
reported by Bhatt er a/ (2001) and Hannan et ai (2007) Sigmificant positive gea
effects for frut length was observed 1n the line LE 26 The stgnificance of gea
effects for a number of the characters like plant height, primary branches plant
inflorescence plant ', fiuits cluster !, fruit weight, fruts plant' and yield plant '
was reported by Kumar et al (2013) Saleem er al (2013) and Muttappanavar et

al (2014)

Among the testers, Anagha was the best general combiner for days to first
flowering, days to fruit set, inflorescence plant !, frwit set (%), pollen viability
(%), fruts plant ', yield plant ' and ascorbic acid content Manulekshmi showed
remarkablv high gea effects for plant height, primary branches plant ', leaf length,
leaf width, fruit girth, fruit weight and yield plot! The testet Vellayam Vyai
exhibited desnable gea effects for fnut length and lycopene content Both the
testers Anagha and Vellayam Vyai exhibited significant gea effects in desirable
direction for height at flowenng, node to first inflorescence, flowers cluster ’,

frusts ctuster | and TSS
5.3.2 Specific combining ability effects of hybrids

Specific combining ability indicates the deviation 1n the performance of

specific cross from the performance expected on the basis of general combining
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ability effects of parents ivolved 1n the crosses It 1s an indication of non additive

gene action

The hybnids LE 20 x Manulekshmi, LE 16 x Anagha, LE 13 x
Manulekshmi and LE 13 x Vellayam Vyai had high sca effects for plant height
Significant and positive sca effects for primary branches plant' was observed m
LE 20 x Manulekshm and LE 19 x Anagha Sigmficant sca effects for plant
height and primary bianches plant' were n conformity with the reports of
Kamalaveer et af (2006), Premalekshmi ef al (2006), Sekhar et al (2010) and
Shankar er al (2013) The sca effects were positive and significant for LE 13 x
Manulekshmi, LE 3 x Anagha, LE 20 x Manulekshm: and LE 16 x Anagha for
leaf length and LE 20 x Manulekshmt and LE 16 x Vellayam Vyai for leaf width

For the chaiacters ike days to fiist flowelng, days to frut set, height at
floweimg and node to fiist inflorescence, the hybrids exhibiting negative sca
effects are the desirable combiners The crosses LE 3 x Anagha, LE 19 x Anagha,
LE 12 x Vellayant Vyat, LE 16 x Anagha and LE 26 x Vellayanm Vyai exhibited
significant negative sca effects for days to first floweiing whereas, the crosses LE
16 x Vellayan Vyar and LE 12 x Vellaya Vyar had significant sca effects in
desnable negative direction for days to frurt set which indicated the earliness For
herght at flowering, the crosses LE 19 x Anagha, LE 26 x Manulekshmi and LE
20 x Vellayam Vya are the desirable combiners while LE 3 x Vellayam Vyai and
LE 16 x Manulekshm showed significant negative sca effects for node to first
inflorescence which also indicated the earliness Significant negative sca effects
for days to first flowering was reported by Premalakshme ef al (2005) and Rajan
(2014)

None of the crosses extubited sigmificant positive sca effects for flowers

cluster ° For inflorescence plant ', the ciosses LE 20 » Manulekshm, LE 12 x

Vellayan Vyai, LE 19 x Manulekshmi, LE 16 x Vellayant Vya1 and LE 19 x

Anagha weie good specific combiners
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The sca effects were positive and significant for LE 3 X Anagha, LE 26 x
Vellayani Vyar LE 16 » Manulekshnu and LE 12 x Manulekshmi for fruit set
(%) Supernor sca cifects tor frutt set (%) was repoited by Sirohn and Gaurav
(2008) The crosses LE 26 » Vellayam Vyar, LE 3 x Anagha, LE 19 x Anagha,
LE 12 x Manulekshmi, LE 16 x Manulekshmi and LE 20 x Vellayam1 Vyai weie

the best combiners for pollen viability (%)

The crosses LE 26 x Anagha followed by LE 20 x Vellayam Vyai,
LE 3 x Manulekshmi, LE 13 x Vellayamt Vyai, LE 19 x Manulekshmi and
LE 12 x Manulekshm1 were the best combiners for frutts cluster ' by recording
significant positive sca effects for the trait The crosses exhibiting significant and
positive sca effects for fruits plant " were LE 16 x Anagha, LE 20 x Manulekshmu,
LE 19 x Manulekshmi, LE 13 x Anagha, LE 20 x Vellayam Vyai, LE 3 x
Vellayant Vyai, LE 3 x Manulckshmi and LE 19 x Anagha Ashwim (2005),
Prashant (2004), Mondal ef al (2009), Virupannavar (2009), Singh (2010) and
Kumar ef al (2013) also reported sigmficant sca effects for both fruits cluster™

and fruts plant '

The crosses LE 26 x Anagha followed by LE 16 x Manulekshm,
LE 3 x Anagha, LE 13 x Vellayam Vyai, LE 19 x Manulekshm: and
LE 20 x Vellayam Vyai had high sca effects for frut length High remaikable sca
effects for fruit girth and frwt weight was recorded in the crosses
LE 16 x Manulekshmi, LE 19 x Manulekshin1 and LE 13 x Manulekshmi The
cross LE 26 x Anagha also exhibited desnable sca for fruit weight The maximumn
sca effects for fruit length, fruit gurth and fruit weight were i conformity with the
reports of Singh er af (2005), Raju ef al (2012), Saleem et al (2013) and Aisyah
et al (2016)

The hybnd LE 19 x Manulekshmi followed by LE 16 x Anagha,
LE 20 x Manulehshmi, LE 26 x Vellayarm Vyai and LE 20 x Vellayant Va1 were
the best combiners for yield plant' by 1ecording high sca effects for the nait
Sigmficant and positive sca effects for yield plot ' was exhibited by LE 20 x
Manulekshnu, LE 19 x Manulekshmi, LE 26 x Vellayam Vya1, LE 12 x Anagha,
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LE 19 x Anagha and LE 16 x Vellayan: Vyar Simular findings for yield plant '
was reported by Shende er af (2012), Souza ef al (2012), Shankar ef a/ (2013),
Gabry et ol (2014), Muttappanavar ¢t al (2014), Basavara] ef al (2015),
Chaudhan et al (2015) and Pandiaiana et al (2015)

The crosses LE 16 x Anagha, LE 13 x Vellayani Vyai, LE 12 x
Manulekshmi, LE 20 x Vellayam Vyai, LE 19 x Manulekshmi, LE 3 x Anagha
and LF 3 x Manulekshmi had significant sea effects for TSS The desirable
speetfic combinets for lycopene content were LE 16 x Anagha, LE 13 x Vellayam
Vyai, LE 26 » Vellayam Vyai, LE 12 x Manulekshmi, LE 3 x Manulekshmi and
LE 20 x Manulekshmi High sca effects for ascorbic acid was observed 1 the
crosses LE 26 x Manulekshmi, LE 19 x Anagha, LE 16 x Vellayam Vyai, LE 20 &
Manulekshmi, LE 3 x Vellayam Vyar and LE 12 x Vellayam Vyar Joshi and
Kohli (2006), Moridal ef o/ (2009), Kansouh and Zakher (2011} and Kuma et a/
(2013) reported higher sca effects for TSS, lycopene and ascorbic acid content 1n

tomato
54 GENE ACTION

Analysis of vanance for combining ability gives an estimate of the
variances due to lmes, testers and line x tester which imply the type of gene action
responsible tor the varniation 1 each character Sigmficant mean sum of squares
due to lines and testeis indicate that additive gene action 1s operative while
significant mean sum of squares due to line  tester shows non additive gene

action (dominance and epistatic) 1s controlling the character

The analysis of vanance for combining ability revealed that the ratio of
gea/ sca was more than umty for majonty of the characters wluch clearly
mdicated the wmfluence of additive gene action for the traits like plant height,
height at flowening, leaf width, days to first flowerimg, days to fruit set, flowers
cluster ', inflorescence plant !, fruits cluster !, fruits plant ', frut length, fruit gurth,
fruit weight, yield plant ', yield plot', I'SS and lycopene content Gaikwad ef af
(2002) and Ashwim (2005) reperted additive gene action for plant height
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Kulkarm (1999), Roopa et ol (2001) and Ashwmi (2005) revealed the
predominance of additivity for truits cluster ' and Kulkarm (2003) and Ashwin
(2005) reported the sigruficance of additivity for infloiescence plant1 and fruits
plant ' Involvement of additive gene actions for fruit weight was reported by
Pranshant (2004) and Sharma et a/ (2006) Roopa ef al (2001), Sharma er &l
(2006) and Pandey ef a! (2006) revealed the influence of additive gene action for
yield plant' Preponderance of additive gene action for TSS was m conformty
with the reports of Kulkaini {2003), Pranshant (2004) and Ashwim (2005)

In the present study, non additive gene action played a promient role in
controlling the characters Iike node to first inflorescence, primary branches
plant ', leaf length, fruit set (%), pollen viability (%) and ascorbic acid Bhatt ef
al (2004) reported the importance of non additive gene action for ascorbic acid 1n

tomato
5 5 INCIDENCE OF BACTERIAL WILT

Among the seven lines, LE 16 was found moderately resisiant to bacterial
wilt with a disease incidence of 26 66% while rest of the lines were 1n the range of
moderately susceptible to susceptible All the testers wete found resistant Among
the hybnds, LE 13 x Manulekshmi, LE 16 x Manulekshm and LE 20 x
Manulekshm: wete found resistant to bacterial wilt with a disease incidence of
1167%, 1833% and 13 33% respectively while, rest of the hybrids ranged
between moderately resistant to susceptible Both the checks Indam 9802 and
Lekshmi were found susceptible to bacterial wilt disease with incidence of
71 67% and 63 33% respectively

Heterosis (%) for bacterial wilt incidence revealed that the cross LE 13 x
Manulekshmi exhibited highest sigmficant negative heterosis over mid parent
(-70 21%) better parent (-81 58%) and standard checks (-83 72% and -81 58%
respectively) which was tollowed by LE 20 x Manulekshmi over mud parent
(-61 90%), better parent (-75 76%) and standaid checks (-81 40% and -78 95%

respectively) Sigmficant negative standard heterosis over both the checks was
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exhibited by most of the crosses Virupannavar ef al (2010) also estimated the

heterosis for bacterial wilt 1esistance 1n tomato

Among the lines, sigmficant negative gea effect was recorded m LE 13
(-1397) and LE 16 (-10 63) Among the testers, Manulekshm (-10 16) recorded
negative and sigmficant geca effect for bacterial wilt incidence Among the
crosses LE 20 x Manulekshmi (-14 29), LE 19 x Anagha (-12 54), LE 12 x
Anagha (-11 43), LE 16 x Vellayan1 Vyai (-9 84) and LE 26 x Anagha (-8 10) had
significant negative sca effect n desirable direction for the ncidence of bacterial

wilt

Components of genetic variance for the incidence of bactenial wilt
revealed the predominance of non additive (dominance) gene action as gca / sca
ratio was less than unity Paul (1998), Venkataramana (2001), Swaminathan and
Srimvasan (1972), Gopimath and Madalagenr (1986) reported that bacterial wilt

resistance was controlled by single dommant gene (non additive)
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6. SUMMARY

The present investigation on “Development of hybnds with bactenal wilt
resistance 1 tomato {(Solanum Iycopersicum L)” was conducted at the
Department of Olericulture, College of Agriculture, Vellayani, during 2015-2016
with the objective of developing F; hybnds of tomato with high yield, quality and

resistance to bacterial wilt

The experniment was carried out 1 two parts In part I, twenty one F,
hybnids were developed by crossing seven lines and three testers 1n a line x tester
fashion 1n a crossing block The seven lines consisted of high yielding genotypes
identified and maintained 1n the department of Olericulture, viz, LE 3, LE 12, LE
13, LE 16, LE 19, LE 20 and LE 26 and the testers were the bacterial wilt resistant
varieties released from KAU wiz, Anagha, Manulekshmi and Vellayam Vyar In
part II, hybrids were evaluated along with their parents and checks (Indam 9802
and Lekshmi) during  September 2015— January 2016 in a Randonuzed Block
Design with 33 treatments and three rephcations They were evaluated for
following traits viz, plant height (cm), height at flowering (cm), node to first
inflorescence, primary branches plant !, leaf length (cm), leaf width {cm), days to
first flowering, days to fruit set, flowers cluster ! inflorescence plant l, fruit set %,
pollen viability %, fruits cluster !, fruits plant !, fruit length (cm), fruit gurth (cm),
fruit weight (g), yield plant '(g), yield plot ' (kg), TSS (%), lycopene (mg/ 100 g),
ascorbic acid (mg/ 100 g) and the mcidence of bacterial wilt under field

conditions

Analysts of vauance revealed sigmficant dilference among the treatments
for all the traits studied The hines were signuificantly different for plant height,
height at flowering, primary branches plant |, days to truit set, flowers cluster™,
mflorescence plant ! fruits plant ', frust length, fruit girth, fruit weight, yield plant
' and yield plot' while the testers were sigruficantly different for height at
flowering, leaf wadth, days to first flowering, flowers cluster !, frunts cluster™, fruit

length, fruit girth, frmt weight, TSS, lycopene and bacterial wilt mcidence (%)
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Line » Tester interaction was sigruficant for all the characters except flowers

cluster !

Based on mean performance and gea effect, superior line 1dentified was
LE 16 which recorded the highest plant height, primary branches plant !, early
days to fiuit set, yield plot ' and bactertal wilt resistance Supetor lines for other
characters were LE 12 for leaf length and days to first flowermng, LE 12 and LE
13 for leaf width, LE 26 for floweis cluster ', LE 13 and LE 20 for fruits cluster !
LE 13 and LE 16 for inflorescence plant ', fruits plant ' and yield plant ' and LE
19 and LE 26 for fruit length and ascoibic acid The lines LE 13 and LE 19 were
the best tor fiuit girth and fruit weight The lines LE 20, LE 13 and LE 16 were
supertor for TSS while, LE 19, LE 26 and LE 16 recorded superiority for

lycopene

Among the testers, Anagha recotded supertonity for fruits plant !and yield
plant' Vellayan: Vyar was supertor for flowers cluster !, fruits cluster”, frot
length, TSS and lycopene while, Manulehshmi was found superior for plant
height, prumary branches plant', frmt girth, trut weight and bacterial wilt

resistance

Based on mean peiformance, sca effect and standard heterosts, supenor
hybrids dentified were, LE 13 » Manulekshmi and LE 20 x Manulekshmi for
plant height and leaf length whereas, LE 3 x Vellayan1 Vya1 for node to first
mnfloiescence The crosses LE 20 x Manulekshmi and LE 16 x Vellayan Vyat
recorded the maximum lcaf width whereas, LE 20 x Manulekshmi recorded the
supertority for primary bianches plant' The cross LE 19 x Anagha recorded the
lowest height at floweing whereas, LE 16 x Vellayam Vyjai recorded the early
days to fimt set For flowers cluster |, superior hybrids 1dentified were, LE 20 x
Vellayam Vyay, LE 26 \ Anagha and LE 12 x Vellayam Vyai based on mean
performance and standard heterosis The ciosses LE 16 x Manulekshmi and LE 3
x Anagha recorded the best for fruit set % while, LE 19 » Anagha and LE 16 x
Manulekshmi for pollen viability % The crosses LE 26 x Anagha, LE 20 »
Vellayam Vyjai and LE 13 x Vellayam Vyai for fruits cluster ! (Plate 9) while, LE
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16 x Anagha for fiuits plant ! (Plate 10) The hybud LE 13 x Vellayam Vyar was
superior for fruit length None of the hybiids recorded superior standard heterosis
for fruit girth and fruit weight However, the hybnds LE 13 x Manulekshmi, LE
19 » Manulekshmi and LE 16 x Manulekshmu were the best for fruit girth and LE
19 x Manulekshmu for fruit weight based on mean performance and sca effect
The hybnid LE 16 x Anagha was outstanding for yield plantl (Plate 10) The
hybrids LE 20 x Manulekshm: and LE 19 x Manulekshmi were found to be the
most promusing for yield plot ' based on sca effect and standard heterosis while,
LE 13 x Manulekshmu followed by LE 13 x Anagha were found to be superior for
the same trait based on mean performance and standard heterosis The hybrids LE
16 x Anagha, LE 13 x Vellayam Vyai and LE 20 x Vellayam Vya were 1dentified
as the best for TSS based on mean performance, sca effect and standard heterosis
The crosses LE 16 x Anagha, LE 13 x Vellayam Vyal and LE 26 x Vellayam
Vyai were the best for lycopene based on mean performance and sca effect The
cross LE 19 » Anagha was found superior for ascorbic acid followed by LE 26 x
Manulekshmi and LE 20 x Manulekshmi

The hybrids LE 13 x Manulekshmi, LE 16 x Manulekshmi and LE 20 x
Manulekshmu were resistant to bacterial wilt based on the mean performance and
standard heterosis Constdering the mean performance, sca effect and standard
heterosis over both the checks, the cross LE 20 x Manulekshm: was found
promising for bacterial wilt resistance The czgca and o’sca ratio indicated

preponderance of non additive gene action for bacterial wilt mcidence (%)

Based on the mean performance, specific combining ability and standard
heterosts, the hybrid LE 16 x Anagha was the best for fruits plant ', yield plant '
and TSS The hybrd LE 20 x Manulekshmi was found promising for bactenal
wilt resistance Considering both yield plot ' and bacterial wilt resistance, LE 13 x
Manulekshmi was adjudjed the best
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Platc 9 Promising hybrids lor fruits Juster '

r LE 26 x Anagha ] LLE 20 x Veltavam Vi ’ | LE 13 x Vellavam Vijai l




Plate 10 Promusing hvbrd for fruits plant 'and vield plant

I'F 16 x Anagha
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ABSTRACT

The project entitled “Development of hybrids with bacterial wilt resistance
m tomato (Solanum lycopersicum L)’ was carried out at the Department of
Olericulture, College of Agucultuie, Vellayam, during 2015-2016 to develop F;
hybrids of tomato with high yield, quality and resistance to bactertal wilt

The experiment was carnied out 1n two parts In part I, twenty one F,
hybrids were developed by crossing seven lines and three testers in a line x tester
fashion 1n a crossing block The seven lines consisted of high yielding genotypes
1denitfied and maintained 1n the department of Olericulture, viz, LE 3, LE 12, LE
13, LE 16, LE 19, LE 20 and LE 26 and the three testers were the bacterial wilt
resistant vanieties wz, Anagha, Manulekshm: ana Vellayant Vyar In part II,
hybrids wete evaluated along with then parents and checks (Indam 9802 and
Lekshmi) during September 2015 — January 2016 1n a Randomized Block Design
with 33 treatments and thiee replications

Analysis of variance revealed significant difference among the treatments
for all the hiaits Among the hybnds, LE 13 x Manulekshm® recorded the highest
plant height (110 44 cm), LE 20 x Manulekshmi exhibited the highest primary
branches plant ! (1255) The hybrid LE 16 » Anagha recorded eaily flowering
(24 33) Iughest fruits plant™ (110 66), yield plant ' (2191 44 g), TSS (4 91%) and
lycopene (13 03 mg/ 100 g) The cross LE 26 » Anagha had the highest fruits
cluster ! (6 33) and LE 13 x Vellayam Vyai recorded the hughest fruit length (5 41
c¢m} The ctoss LE 13 x Manulekshmi was the best for fruit girth (15 07 cm) and
yield plot ' (31 42 kg), LE 19 x Manulekshmi fou fruit weight (62 85 g) and LE 19
x Anagha fo1 ascorbic acid (34 30 mg/ 100 g)

The estimates of general combining ability {gea) effects revealed that
among the lines, LE 16, LE 13 and LE 20 were the best geneial combiners for
fruits plant ' winle, LE 13 and LE 19 for fruit length, fruit gurth and frnt weight
The lines LE 16 and LE 13 exhibited good gea for yield plant™ and yield plot1
while, LE 19, LE 13 and LE 16 for TSS and lycopene To1 ascorbic acid, LE 19,
LE 20 and LE 26 weire the best general combmeis Among the testers, Anagha
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exlubited good gea effects for fruits plant’, yield plant' and ascorbic acid
Manulekshmi was good geneial combiner tor fruit girth, fruit weight and yield
plot ' while, Vellayan: Vyai exlubited good gea for fruit length, T'SS and lycopene
content The estimates of specific combining ability effects revealed that the
hybrid LE 16 » Anagha was the best for fruits plant !, yield plant !, ISS and
lycopene Significant positive sca effect for fruts plant !, yield plant ', yield plot
lycopene and ascorbic acid was recorded 1n the cross LE 20 x Manulekshmi
while, LE 26 x Manulekshim followed by LE 19 x Anagha recorded high sca for
ascotbic acid The o’gea and o’sca ratio indicated preponderance of non additive
gene action for bacterial wilt incidence (%)

Relative heterosis, heterobeltiosis and standard heterosis over checks were
woiked out for all yield and quality characters The highest standard heterosis for
frmts plant' (320 20% and 203 67% 1espectively), yield plant' (27 32% and
14 92% respectively) and TSS (16 89% and 13 91% respectively) was recorded 1n
IE 16 » Anagha Significant and posttive standard heterosis fo1 yield plot ' was
exhibited by LE 13 x Manulekshmi (220 03% and 125 01% respectively) whle,
LE 19 x Anagha for ascorbic acid content (41 06 and 24 24% respectively)

Based on bactertal wilt incidence (%), LE 13 x Manulekshmy, LE 16 x
Manulekshmu and LE 20 x Manulekshmi were resistant with a disease incidence
of 11 67%, 18 33% and 13 33% respectively Other hybuids were 1n the range of
moderately resistant to susceptible, while both the checks (Indam 9802 and
Lekshmi) were susceptible with a disease incidence of 71 67% and 63 33%
respectively

Based on the mean performance, specific combining ability and standard
heteross, the hybrid LE 16 x Anagha was the best for fruits plant ', yield plant !
and TSS The hybrid LE 20 x Manulekshmi was found pronusing tor bacterial
wilt 1esistance Considering both yield plot ' and bacterial wilt resistance, LE 13 ¢

Manulekshnu was adjudjed the best



