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INTRODUCTION



INTRODUCTION

Tomabto (Lycopersicon lycopersicum (L) Karst.)
1s one of the most important fruit vegetables grown

‘both in tropice and subtropies. It is affected by a
conglomeration of parasitic and non-parasitic diseases.

Bacterial wilt, caused by Pseudomonas golanacearum

(B.F.8mith), is\the most serious dissage vhich has made
cultivation of tomato impossible in certain acldic soils
of the tropics. The attempts on disease management and
control have not made substantial impact, necessitating .
the developmenf of resistant lines to bacterial wllt.
Inckily, two basic sources of resistance and a large
array of resistant lines have been reported. The reports
on susceptibllity of reportedly resistant lines elsevhere
have complicated the atitempts on breeding for dlsease

resistances. -

Genebtic cataloguing is ,the key and vital step
a priorl to any disease resistance breeding programme.
The information bank generated ln tomato through the
Reports of the Tomato Genetics Coovperative provide
adequate bases for such attempis. Genetic cataloguing
wﬁuld also throw light on linkage/plelotropism among

mendelian cparacters and diseagse resistance. This would



help in the screening and isolation of resistant lines
both in the nursery and mainfield.

‘The reports on undesirable linkage between
resigtance and unfévoured marketable fruit characteristics
Present a gloomy picture to the breeders., This has
‘necessitated dgtailed study on mendelian characters and

thelr association, if any, with resistance.

Belng a self pollinated crop, pureline selection
1s the ideal method to develop newer productive lines for
characters essentially governed by additive gene action,
Mass selection would help to cull out undesirsble plant
types. The efficiency of diffe:ent methods of selectlon
for economic characters in association wlth resistance

needs to be investigated.

The present study was formilated with the following

objectives

1. To catalogue the avallable tomato germplasm maintained
in the department of Olerigulture

2. To isolate, if any, line(s) resistant to bacberial wilt

3. To estimate realised selectlion response under pureline,
mags and bulk methods of sglection based on yield

per se assoclated with reslstance

!
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REVIEW OF LITERATURE

A Genetic catalogulng

Genetlc cataloguing would enable identification
of line(s) based on distinect mprphological and mendelian
characters. Identification of marker character(s)
linked with/pleiotropic to disease resistance character
would help in screening a large number of germplasm for

source of resistance.

Reports of the Tomato Genetlcs Cooperative (1979,
1980) provide an uptodate information on genes, their
reference and seed source in tomato. The information on
mapped genetic locl of the cerop has also been provided.
The 81 characters thus listed were made use of to catalogue
the present germplasm,

B Sources of resistance to bacterial wilt

Bacterisl wilt remains the most important
disease of tomato in warm humid tropiecs. The causal

agent, Pseudomonas solanacearum, (a soll borne bacterilum

which prefer acidic soills) exists in several races. This
has further complicated breeding for resistance to the



bacterium., The Annusl Report of the School of
Agriculture, North Carolina State College (1950-'51)
contains the first report on breeding for resistance

to bacterial wilt in tomato. Iines with good field
resistance to bacteriagl wilt have been developed. These
lines had lesser frult sige resulting in low marketable
returns, Greenhouse testing indicated higher suscepti-
bllity of young plants than old ones. Abeygﬁnawardena
and Siriwardena (1963) tested 49 hybrids and their
parents for resistance to bacterial wilt. The North
Carolina lines 1960 « 8, 1960 - 2a, 1962 - B2 and

1961 « 57 = 55 M and Masterglobe, Rahangala Selection II
were obsédrved more resilstant. Los Banos strain which
was reported resistent in Philippines was observed
susceptible in Sri Lanka. This was the first indication
of the presence of different races in P. solanacearum.
Abeygunawardena and Siriwvardena (1963) reported the
efficiency of root inoéulation studies to eliminate
susceptible ones. The crosses involving the popular
varieties of U.S.A., Manalucie and Floradel with a
resistant stock from North Carolina resulted in the
evolution of a few linés resistant to P, solgnacearum
(University of Florida, 1967). The four F7 lines from



8 C¢ross UﬁR 199 x Floralou showed good tolerance to
P.solanacearum (IRAT, 1970)., The local line 2 ASS was
observed tolerant to bacterial wilt (Serere Research
Statlion, 1970-71). Henderson and Jenkins (1971) reported
regigtance in Venus and Saturn to bacterial wilt.

Akiba et al. (4972) reported resistance in three strains
of tomato viz., 6582, 66 852 and 68 Sk, Daly (1973)
confirmed the resistance in the North Carolina cultivars
Venus and Satufn and in local lines III IRAT and 0TB2.
Chetia and Kakabti (1973) reported some resistance to
P.solanacearunm iﬁ Oxheart under natural infection. Mew
and Ho (1976) screened h3lvérieties and lines., 'The line
VG 8-1-2-1 was observed resistant regardless of inoculum
density. Sunarjono éﬁ al. (1976) screened tomato ‘
varieties resulting in the isolation of AVRDC resistant,
lines 15, 22 and 33, New Fg tomato lines ¥P - 1, FP -2
and FP = 9 were selécted for tolerance to bacterial wilt
(University of Malaya, 1977). Somada and Augustine (1977)
isolated Hawalan selection 7997 as resistant out of 72
tomato lines screened against bacberial wilt. sbnoda
(1977) further evaluated 121 lines and cultivars and
. observed tolerance in Venus and Saturn. Graham et al.
(1977) observed resistance in VC-l%. Badekar (1977)
reported the resistance in VC 9-1 UG'and Ve 11=1 UG.



The line VC 48-1 was observed resistant to bacterial
wilt in!Taiwan (AVRDC, 1978). Of the 25 lines

reported és being resistant, only the lines L 3972,

L 3987 and CL 8d - 0-7-1 were moderately resistant in
Nigeria (IITA, 1978). Sonoda gt al. (1979) reported
moderate tolerance in tomato accessions 102, 106, 135-1,

13%=2, 14 and 123~1 in Fort Pierce.
C Genet;cs of resistance

Two primary sources of resistance have been
reported (Russell, 1978). Ioulsiana Pink, being the
- first source of resistancé, has been studied in detail.
The Louilslana Pink source of resisténce, also called as
North Carolina type of resistance, is inherited
recessively and controlled by polygenes (Singh, 1961).
Graham and Yap (1976) conducted detalled vardiance '
component analysls of the parents, F1S, ng, B1S and
B,S of Cross between resistant line, VC%, and susceptible
line, Walter. This study indlceted a narrow sense
heritability of 42% and a broad sense heritability of
53% with a degree of dominance of 75% for wilt resistance.
Inheritance of resistance was observed mainly due to
additive gene action. They suggested repeated selfing

and gelection followed by intercrossing of resistant



selections as fhe most efficient breeding procedure
for willt resistance. The polygenic resistance is
modified by chenges in temperasture (Mew and Ho, 1977).
Mnother factor which alters the resistance mechanism is
the inoculum density of bacteria. Villareal and Lai
{1978) supported the hypothesis of additive gene action

in the inheritance of disease resistance.

A second type of resistance has been derived .
from the Eulycopersicon species Iycopersicon pimpinegllifolium
(Pa 127805 A) (Acosta et als, 1964; Mohanakumarsn et gl.,
1969 and Roddick, 1974). Acosta et al. (1964) presented

evidence for partial dominance for resistance in Fy in
early stage of growth. In mature plants, resistance

appeared to be controlled by recessive genes.

D Information on linkage

Acosta (196%+) reported a possible linkage between
sp*, the factor for indeterminate growth hablt and
resistance to wilt caused by bacteria. Acosta et sl.(1964)
observed no associaticn between the gene 'u' controlling
wiform frult colour and resistance to bacterial wilt. ,

A few Tesistant selections had yellow gel round the seeds

of ripening fruits. They could get no lines in resigtant



"group with frults of commercial quality. Scientists at
University of West Indies (1968-'69) based on the investi-
gations on resistance to P.sOlanacearum indicated close
linkage between recessive genes for resistance and genes
for poor frult characteristics, Kﬁnh and Laterot (1977)
reported plelotropism rather than linkage between

resistant factors agalnst P.solanascearum and Fusarium

oXysSpoIum,

E Blochemicsl basis of resistance

X .« tomatine content was more in resistant
parents and hybrids than in susceptible ones (Mohanzkumaran,
éﬁ al,, 1969). A marked increase in ot tomatine content
' was observed in resistant lines fdllowing artificial
1noculation than in susceptible ones. Roddick (1974)
reported higher levels of the steroidal glycoalkaloid

of = tomatine in the roots of L. pimpinellifolium cultivars

registant to P.solanacearum,

F Breeding methods -

Continuéd gelfing followed by selection and
interplant hybridisation was suggested by Grahsm and
Yap (1976) to develop resistent lines. Peter and Rai (1976)
conducted detaziled studies on genetlc analysis of economic



traits in tomato. Locule number and plant height

wvere reported to be more important characters of
divergence in tomato and obviously governed by additive
gene action., Information on variability and association
among polygenlc characters were collected by a number
of workers (Singh et al., 1973; Peter and Rai, 1976;
Prasad and Prasad, 19763 Singh et al., 19773 Nandpurl
et al., 1977). Information on realised genetlic response
for different economic characters in association with

resistance to bacterial wilt are rather 1lmited.
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MATERTALS . AND METHODS

The present study was conducted at the Instru-
ctlonal Farm of the College of Horticulture, Kerala
Agricultural‘Univarsitj, Trichur, during April-éngust -
1980, May-September 1980, September-December 1980 and
February-May 1981. The farm is located at an altlitude of
22,25 m. and at 10° 32 N latitude and 76° 10" E longitude.
The soil of the experimental slte is deep, well drained,
moderately acidic (pH = 5.1), medium clay loam and fairly
rich in organic matter. = The areé enjoys a typlecal wam
humld tropical climate. The soil 1s highly infested with

Pseudomonas solanacearum vresulting in high rate of crop

damage when solanaceous vegetables are grown.

A. Experimental materlals

The tomato germplasm mainfained in the Department
of Olericulture formed the basic experimental material
for cataloguing and screening uwnder field conditions; The
source, pedigree and morphological description of the
tomato lines are'éiven in Table 3.1. | |
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B, Experimental methods

1. Cataloguing

The 78 tomato lines were sown in ralsed beds

during September 1980 and the seedlings were studied i
for qualitative characters as suggested in the Report of S\
the Tomato Geneties Cooperative, May; 1980 (Table 3.2).

The seedlings were classified into five distinct groups
based on the spread and intensity of purple pigmentation

as indicated below:

a) completely free of anthocyanin

b) upper part of the hypocotyl free of
anthocyanin -

¢) full hypocotyl region with anthocyanin

d) hypocotyl and epicotyl with anthocyanin and

@) hypocotyl, epicotyl, cotyledons and first
leaves with anthocyanin

The seedlings were further classified into groups
based on phyllotaxy as suggested by Bible (1976).

The seedlings were transplanted and they were
observed for juvenile and adult plant characters as
suggested in the Report éf the Tomatc Genetics Cooperative,
May 1980 (Tables 3.3 and 3.4).

Y

L

i\

L
R}
Y
5
3
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2. BEstimatlion of response to selection

The line(s) showing resistance to bacterial wilt
based on 'ooze test'! was observed on individual ﬁlant
basgis and observations were recorded on plant helght,
Primary branches per plant, days to first frult sst, days
to first harvest, frults per plant, markebtable fruits per
Plant, locules per fruit, marketable fruit welght per
plant and total fruit weight per plant., Elite plants were
~ identified based on tobtal frult weight per plant and
negligible or no incidence of cracking to generate proge-
nies through mass selection (three plants out of 67), |
pureline (single elite plant) and the bulk. The progenies
were later grown during February 1981 in a randomised blbck
design with six replications. There were five rows of 12
Plants per row in bulk and mass selected progenies and a
single row for single plant selected progeny (pﬁreline) in
each replication. BEvery fifth row in eaéh replication was
Planted with susceptible variety of tomato, Sioux, to
study simultaneously the resistance/susceptibility of the
above lines., Observations were recorded on plant helght,
DPrimary branches per plant, days to first fruit set, days
to first harvest, total fruits per plant, marketable frults
per plant, locules per fruit, percentage of small fruited
plants (<20 g.), percentage of medium fruited plants
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(20 to 40 g.) percentage of large fruited plants (P40 g.),
percentage of plants without cracked fruits (zero per cent
cracked fruits), percentage of plants with medium cracked
fruifs (>zero to 29 per cent cracked fruits), percentage

of plants with highly cracked fruits (=29 per cent cracked
fruits), marketable fruits per p;ant and total fruit welght
per plant, The data were analysed as in randomised block
design and later in comﬁletely randomised design as the

variations due to replication were found to be non-significant.

Selection differential (S),‘seleétion response (R)
and realised heritability (hZ) for each polygenic character
vas computed as glven by Falconer (1960).

3. Bvaluation of field tolerance

The trials were carried out in soils known for

high inoculum density of Pseudomonag solsnacearum. The

cropping was done in the same plot where the previous crop
was tomato or a solanaceous vegetable, The lines under
screening were grown along wilth known susceptibie line
(Sioux) to prove the inoculum potential of the soil.

4, Artificial inocutilation

1« The soill where diseased planits were observed was used
for growing the line(s) under screening.,

2. Artificial inoculation was done as suggested by
Winstead and Kelman (1952).



Table 3.9 The source; name, pedigree and morphological description of
lines under screening.,

Accession

nurber Source Cultivar name - Pedigree Tmportant traits
LE 5 I.A.R.I. Pusa Ruby Improved Mseruthi x Indeterminate,
Sioux spreading, moderately
, ribbed fruit surface
LE 18 Pantnagar AC 238 - Indeterminate,
large fruited
LE 23 Pantnagar AC 259 - -
LE 3% Pantnagar 11=5=2=3=1 - HS402 x AC W2 Determinate,
medium fruited
IE %0 Pantnagar AC M1 | - Indeterminate,
large fruited,
smooth fruited
LE 44 A.T.C.V.I.Pe King Kigi' - -
I® 47 Pantnagar _ 11=2=7Y=3~1 S 102 x AC 142 | -
6 .A.R.I. Pusa Earl - Semideterminate
LE 69 g Dwarf v moderately ribbe’:d
fruit surface
LE 71 Pantnagar 11=5=2-0=1 HS 102 x AC k2 Determinate,

medium fruited

71




Teble 3.1 (Contd.)

Accession

number

Source

Cultivar name Pedigree

Important tralts

LE 74

LE

LE

75

78

79

82

Pantnagar

AVRDG,

AVRDC,

AVRDC,

AVRDC,

AVRDC,

Taiwan

Taiwan

Taiwan

‘Taiwan

Taiwan

CL 8d~-0-7-1 GS VC 11-1-2-1B x Venus

CL 11d-0-2-2-0-3UG¢ VC 9-1-2-9B x Venus

CL 32d=0-1=19 GS  VC 9-1-2-3 x Venus

CL 143~0-6-9 UG Ve 48~1 x
. Tamu Chico IIT

LIGS ' vC 48-1

Determinate, early
bearing, heat
tolerant, bacterial.
wilt resistant
nematode resistant

Determingte, early
bearing, heat
tolerant, bacterial
wilt r981stant
nematode resistant

Ingeterminate, early
bearing, heat
tolerant, bacterial
wilt and nematode
resistant

Determinate, early
bearing, heat
tolerant, bacterial
wilt and nematode
resistant

Determinate; early
bearing, heat
tolerant, bacterial
wilt and nematode

resistant.

ST



'ﬁ.ﬁ;ggiion Source Cultivar name Pedigree ' Important traits
1IE 87 WeBsP.G.Re La Bonita - -
LE 88 ToNvoU. PKM - 1 w-- -
LE 90 TONo A-Uo 00-2 - -
LE 93 ITHR.Bangalore - - -
LE 9% © Takii & Co. Master No.1 - -
Ltd., Kyocho,
Japan
LE 9% Takii & Co.Ltd., Hope Ho.1 - ;-
Kyoho, Japan =
LE 97 AVRDC, Taiwan CL 9=0=0~1 V¢ 11=1-2~1 B x Venus - -
IE 98 AVRDC, Taiwan  CL %3~0-10-3 VC 48-1 x Tamu Chico III -
LE 99 AVRDC, Taiwan CL 123-2=4 ah TM = 2a x VC 8-1«2-1 . -
LE 101 AVEDC, Taiwan CL 1591-5-0~1-6 - F 63 = 19 x CL 11=0-2~1-0-2 . =
LE 105 AVRDC, Taiwvan 11 Ve h8-1 -
LE 106 AVRDC, Taiwan 1, 387 white skin ' -
LE 107 - Tropic - -

91



Table 3.1 (Contd.)

éﬁggiion Source Cultivar name Pedigree Important traits

IE 108 Strocks Seed " New York Speclal - -
- . Ltd., Canada . - oo _ .
LE 111 Strocks Seed Quinte , - -
IE 11k Strocks Seed Veepick VF 419 A - -
I.ltdog C&nada )
LE 117 Strocks Seed Starshot 408 - -
_ Ttd., Canada - | -
118 Strocks Seed Veepro 464 A - -
’ Iltdc, Canada :
IE 119 Strocks Seed Starfire - -
Ltd‘, Canada . " ! .
1E .121 Strocks Seed Veeroma VF 418 - -
Ltd., Canada
124 Strocks Seed Basket Vee 326 - -
Iltdo’ Cax]ad.a ‘ )
I 13% - - BWN 21 x BB 101 -
LE 158 Petro Seed .Co. - - -
Inc.Calipso

L1



Table 3.1 (Contd,)

Accession

Aumbor Source - Cultivar name Pedigree JImportant traits

IE 160 AVRDG, Taivan VG 98-1 - -

LE 161 AVRDC, Talwan VC 48e-1-te2 - - | -

LE 162 AVRDC, Taiwan . VC 8~1=2=% - : -

LE 163 AVRDC, Talwan VG 9-1-UG . - -

IE 164 AVRDC, Taiwen . vC 11-1 UG - | -

IE 165 AVRDC, Taiwan " TC 2029 - : ‘ -

IE 166 Amﬂc, Taivan VC B=q=2wt - -

LE 167 AVRDC, Taiwan VC 11-2=2=79 - | -

IE 168 AVEDG, Taiwan (TR x VC $1-2)-2-1 - - -

IE 169 AVRDC, Talwan (TR x VC 48-1)-11=2 - - -

I= 170 AVRDC, Taiwan Walter - _ T -

LE 17% AVEDG, Teiwan Florida MHE - -

IE 172 AVEDC, Talwan Venus Iouisiana Pink x  Reported resistant
Beltsville 3814 0 bacterial wilt

LE 173 AVRDC, Taiwan Saturn Iouisiana Pink x Reported resistant

Beltsville 3814 to bacterial wilt

81



Table 3.1 (Contd.)

ﬁﬁ;ﬁgimn Source Cultivar name Pedigree Important tralts

LE 174 AVRDG, Taiwan Galaxy - -

LE 17% AVRDC, Taiwan Anzhu - Reported resistant

. to nematodes

LE 176 AVRDC, Taiwan Kewalo - -

LE 177 AVRDC, Taiwan White skin - -

LE 178 AVRIC, Taiwan Green Frult - -

IE 179 AVRDC, Talwan Tropic - -

L 180 AVRDGC, Tailwan Hotset - -

IE 181 Herbrew Univ. of Hosen - Elion - -
Jeruselem~-Israsl _

I8 182 Herbrew Univ. of Gamed - Tndeterminate,
Jeruselem-Israel oval fruited

ILE 183 Holland Mandel 502 - -

VFNF - 1 = RS.

LE 184 Holland Monprecos RS - -

LE 185 Holland Bonset F-IRS - -

IE 186 Holland Pobol {(No.748) - -

WFNF - 1IRS.

61



Table 3.1 (Contd. Y

Accession Source

aumber Cultivar name Pedigree Tmportant traits
LE 187 Redwood City, Roma - Semideterminate,
Seed Co.,California bushy, extrovert,
deep yellow flowers,
small smooth fruits,
— nipple tipped
LE 188 Redwood City Seed Yellow Pear - -
) Co.y California
IE 189 Redwood City Seed Red Cherry - -
Co., California
LE 190 Redvwppd City Seed Beefsteak - -
Co., California
IE 191 Redwood City Seed India River - -
Co., Cglifornia
LE 192 Redwood Clty Seed Early Large Red - -
Co., California
LE 193 NSC, New Delhi Sioux - Indeterminate,
- large fruited
IE  19% Hissar HS=110 - Determinate,
large fruited
195 Yates Co.,Australia Red Cloud - -
IE 196 Yates Co.,Australia Grosse Lisse - -

0¢



Table 3.1 (Contd.)

I.ﬂ;g;lejzgion Source Cultivar name Pedigree Important traits
LE 197 Yates Co., Australia Rouge De Marmande - -
LE 498 Vellayani Local - -
IE 199 Vellayani Local - -

1e



Table 3.2 Seedling characters

§ = short arm of chromosome

: Locus
Gene Name Phenotype
Chromosome Site

a anthocyaninless Competely anthocyaninless - 1L 68
aw2 without anthocyanin2 Completely free of anthocyanin ..
atv atroviolacea . Intense anthocyanin pigmentation 7L
dkv dark veined leaf seedling leaves yellow green, '

veins, always draker green
Fw Furrowed plant stunted, cotyledons deeply furrowed
hp=-2 high pigment - : 1L 95
1g light green light green foliage colour : 108 18
.1g2, light green, cotyledons light yellow, leaves pale green
1g3 light green3 cotyledins and leaves light green,

cotyledons fade to yellow, mature

plants pale green
=98 Pale greens,
Pg3 pale green3
v vlirescent white seedlings turning to green

L. = long arm of chromosome

03



Table 3.3 Juvenile characters

Locus

Gene Name Phenotype Chromosoms Site
acu  accumbens leaves and pinnae shortly stalked,

leaf surface furrowed, older

leaves strongly bend downwards
aer aerial roots adventitious roots on the stem from

goil level to considerable helght

above : - :
al . anthocyanin loser pilgmented only at nodes later 8L 67
are authocyanin reduced young leave of older plants pilgmented 2L 58
au aurea bright yeliow folliage 18 32
and aurold wiform yellow foliage 128
bl bifurate extreme stem fasclation 127, o7
bip bipinnata highly divided leaves 2L 68
br brachytic internodes shortened 15 0
e potate leaf fewer leaf segments 6L 104
clau clausa leaves subdivided, segment tip acute %S 0
cpt compact habit compact, exceedingly branched 8L 16
dp drooping leaf leaf drooping, elongate, dark, green

stem weak, slender and prostrate
e entire leaf segments few, mid vein distorted L1, 66
fy field yellow bright yellow green foliage in the field
h halr absent large trichomes absent 101, L6

£




Table 3.3 (Contd,.)
Gene Name Phenotype Locus
Chromosome Site

Hr Hirsute long hairs on adaxial leaf surface 8L 46
Hrt  Hirtum increased density of larger trichomes 75L

1g light green light green foliage colour 108- 18
ni nitida leaves long petioled, pimnae deeply cut 8L S 11
0d Odourless, | : ‘herbage with little or na volatiles A T }1’
Pg,  palegreen-2 | N RN T
Pgy  Dpalegreen-3 ]

sf solanifolia pimmae entire, epiculate, concave 3L 111
tp tripimmate plant retarded; leaves tripinnately v 8L 22

‘ compound v ' :
vi villousg stem very hairy o 10
wa wilty dwarf pPlants stunted, leaves grey green, 98 20
droop if drought stressed

wt wilty leaf margins curl adaxially 5L 55
Wo Woolly all parts densely pubescent 2L ) 416
Y85 yellowa-green2 foliage uniformly yellow green 128

7¢



- Table 3.% Adult plant characters

Gene Name Phenotype . Locus .
Chromosome Site
ap apetalous. most or part of corolla lacking 11 M4
at apricot frult flesh colour 5 -
bk beaked fruit stylar end pointed _ 2L 38
bl blind stem terminate in first inflorescence 1L 75
bs broun seeds endosperm brown 18 17
bu bushy inflorescences and internodes fore-shortened 8L 18
ch chartreuse corolla greenish yellow 8L 28
ck corky’ - frult fruit wall splits - -
cl-2  cleistogamous-2 flowers open only slightly . 6L 113
el elongated fruits - : - -
ex exserted - E - -
£ fasciated fruits fasciated,many loculed 1L 95
£D fasciated - - -
1 fleshy calyx - ] - -~
Fs Trult stripe broad distal stripe as in Lycopersicon hirsutum 108 11
grooved - : - -
gf green fruit chlorophyll persist in the fruit locules 8L L1y
gs green stripe unripe fruit with radial green stripes 75 5
hp high plgment fruit pigments intensified 125 -
Ip Intense pigmentation dark pigmentation of the fruit both in ripe - -

and unripe stages

G2



Table 3.4 (Contd.)
) Locus
Gene Name Phenotype ChTomosoms — Hite
b jointless pedicel jointless, inflorescence leafy 118 28
1u luteola corolla light green ! -
me macrocalyx sepals and infloresgcence leafy 5S - -
n nipple tip at stylar end of the fruit 5 -
nor mon ripening . fruit ripeﬁing greatly retarded 108 -
Nr Never ripe fruit ripen slowly to dull orange 9 -
o) ovate fruits elongate 2% 55°
P peach fruit surface dull, more hairy_ 2L 67
pst persistent style developing into beak 78 5
pat parthenocarpic fruits seedless fruits - -
rl radial cracking resistance of fruits - -
Ty yellow frult flesh, lighter yellow flowers - -
rin ripening inhibitor fruits ripen very slowly to yellow 58 0.
s Compound cluster infiocorescence strongly proliferated 2L 30
sp selfpruning determinate habit 6L -
spf superpuff - extremely puffy, hollow locals, and bell - -
- Pepper shaped frults

sSs spong seed smooth, but spongy seed - -
u uniform ripening unripe fruits lack bicolour pigmentation 108 n
ye yellow calyx vhen frult ripens - -

3¢



RESULTS



EXFERIMSNTAL RESULIS

The data collected were analysed and are

presented under the following sub-heads

Cataloguing

- Bstimation of response to selection
Evaluation for field tolefance to bacterial wilt
Artificigl inoculagtion for testing resistance

H 9 Q w >

Chemical analysls of resistant line

A Cataloguing

Seventyeight lines germinated and genetic catalo=-
guing of the plants was done in the seedllng stage
(Table Y¥.7.a) and juvenile stage (Table L4.1.b). The line
IE 79 was studied for adult plant characters (Table 4.1.c).

In the nursery, the seedlings were ciitically
studied for intensity and spread of purple colour vhich
varied greatly,. The purple colour character was parti-
tioned into five groups (Table %,2). The lines IE 186
and LE 196 were observed completely free of anthocyanin,
The 1ine IE 79 had 1its hypocotyl, epicotyl, cotyledens
and first leaf purple pigmented -~ when observation was
téken 18 days after sowing.
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The 78 lines were further clagsified into two
groups - right end left - based on phyllotaxy (Table 4.3).

B. Estimation of response to selection

The line IE 79 survived the onslaught of bacterial
wilt., The population was studled for nine polygenic
characters « plant height, primary b:anches per ﬁlant,.days
to first fruit set, days to first harvest, fruits per plant,
marketable frults per plant, locules per fruit, marketable
fruit weight per plant and total fruit weight per plant.
The statistical properties of IE 79 population indicated
that the population was a norma; one for characters plant
height, primary branches per plant, days to first fruitset,
days to first frult harvest, marketable fruits per plant
and locules per fruit (Table L,4), The averages - mean,
median and mode - coincided for the above characters and
'ﬁhus'justified the properties of normally distributed plant
populetion, :

The progenles derived from the population based on
mass selection (intensity of selection 4.47%), single
plant selection (pureline) and bulk selection were groﬁn
in a randoﬁised block design with six replications. The
data were analysed as per complebtely randomised design due
to non-significance of the variation due to blocking(Table h.j).
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The progenles developed through the above. three

methods of selection were signifilcantly different for'
plant height and days to first fruit set. No significant’
difference was ohserved among the progenies developed
through the three methods of selection for primary
branches per ﬁlant, days to first frullt harvest, total
fruits per p;ant, marketaﬁle ffuits per plant, locules
per fruit, percentage of small fruited plants, medium
frulted plants and large fruited plant, percentage of
plants with no cracked fruits, medium cracked fruits and
highly cracked fruits, marketable fruit weight, end total
fruit welght., '

Mean periormances of the population selected
plants and selected elite single plant and their respective
progeniles for 15 polygenic characters are presented in
Tgble 4%,6. The progenies derived through mass selection
was superior to progenies through bulking for days to
first fruit set, days to first harvest, fruits per plant,
marketable frults per plant and marketable fruli welght
per plant. The progenies developed through pureline
selection were superior to those developed through bulking
for days to fruit set, days to first harvest, marketable
frult weight per playt, percentage of-large fruited plants
and percentage of plants with cracked fruits. The bulk



progenies were superior to those developed by mass and
pureline selection for higher locules per frult, total
percentage of medium fruited plants and total fruit weight.

The values of selection differential (8), selection
response (R) and realised heritability (h2) for 10 poly-
genlc characters are presented in Table 4.7. The selection
response through mass selection was positive for primary
branches per plant and locules per frult., The selectlion
response through pureline selection was poslitive for
primary branches per plant and locules per fruit, Selection
response through bulk was positive for plant height and
primary branches per plaﬁt. The realised heritabllility was
very high (0,88) for days to first harvest indicating
thereby the scope of going for selection to develop still
earlier lines, The selection responses were obviously
negative through bulk (-25.99), mass (-13.31) and pureline
(-20.45) selection for days to first harvest.

C. Evaluation for field tolerance to bacterial wilt

Six independent trials were'canducted to evaluate
resistance of the line under field conditions (Table 4.8).
wilting, where ooze test was positive, was more in

Juvenlle stage as compared to one observed in sdult stage.

3



31

Percentage of plants wllted ranged from 1.11 per cent
during February-May 1981 to 46.91 per cent in September-
Docember 1980 observed during juvenile stage. Percentage
wilting resnged from zero during September-December 1980
and February-May 1981 to 1.3% during April-August 1980
in the adult plant stage.

D Artificial lInoculation for testing resistance

1, Screening using infected soll as potting mixture

Out of 30 seedlings of IE 79 transplanted in
pots where the soll was taken from the diseaseﬁ field, no
seedlings wilted.
2. Screening for éilt resistance through artificial
inoculation

All the ten plants of LE 79 wilted within one week
after inoculation gleng with the susceptible line.

E Chemical analysis of the resistant line

The fruits of LE 79 collected from progenies
developed through bulking, mass selection and pureline
selection were analysed for total soluble solids, ascorbic
acid and pH. Tobtal soluble solld content as read by Brix

ranged from 3 fo 6 with an average of five in progeny
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developed through mass selection and rangéd from 4 to §

in progeny developed through pureline selection.

Ascorbic acid content ranged from 16.45 to 29.61 mg/100 g

in progeny developed through bulking, 18.06 to 40,20 mg/100g
in progeny developed through mass selection and'18.38 to
33.03 mg/100 g in progeny developed through pureline
gselection. The pH of the fruits ranged from 5.8 %o 6.0.



Table %.1.a Seedling characters

LE

LE

LE

it

23

34

10

L7

69

71

7

at-, atvt-, aw'te, dkv'-, Fy'e, hp-2ta,
183~y 1e3 = Pg5- PE=, V'-

o=, atvt~, av'-, dkv'-, Fu'e, hp-2*-,
lg} =, 1g3 =» Py -» PES =) V'~

a"'-, atv'-, a.wz"'-, dkv"‘-, Fw"'-, hp-2+=-,
18; "y 15; -y sz -9 ng -y vhe
ete, atvt-, aw't-, dky'-, Fw'-, np-2*-,
lg3 =y 183 =5 P83 =, DB = V'-
ate, aty'-, aw"te, dkv'e, Fy'-, hp-2*-,
155 = 1g§ = sz k) Pg-; -y V=
e*e, atvt-, aw't-, dkv'-, Fy'-, hp-2t-,
1gy =) 183 =5 P83 =» D&Y =, V'=
a*a, atvt-, aw"t=, dkv'-, Fut-, hp-2t-,

1gy =, 183 =) P =y DBI =y V'~

a*-, atv*-, awot-, dkv'-, Fu'=, hp-2'-,
1gy =5 1g3 =3 PGy =y PE3 = V'-
at-, atv'-, aw2+-, axvt-, Fut-, hp-2*-,
1gf -, 1gj =y PE =; PEY = V'-
ate, atv'-, awet-, dkv't=, Fwt-, hp-2*-,

lgg =5 183 -y P8y -y PE3 =y V'~

33



L|'01 2 (Contdo)

Table

IE 75
LE 78
IE 79
IE 82
1E 84
IE 87
1 88
LE 90
LE 93
LE 94

1
at 24

gy -5 183 -y P8y =5 PE5 -

+ 2

ate, atvt-, av

1g; -y 183"9 Pg;"; pg; - V+P,

+ 2+

lgy =5 183 -» PE3 =) P&y -

A

R +
-y AUV =y Fu'~,

a -y é.tv+“g aw hatt ] dkv-*-"'g F“I-l.",

v~

a+- ’ ‘a.tv-l-" ) Iatqz*- » ’d.kv*-" 9 FW+" 3

lgz -3 18; -9 Pg; - ng -

v

a+"' ] ' atv+'— [ aw2+" 9 dkv+-’ FW+- 9

gy -y 183 =y PE; =y PE§ -

vi-

a+" 3 atv+", B.'!-!2+- 9. dkv+‘, FW+"' ?

13; ) 185 -y ng g ng -~y

V+-

ate, atvt-, aw2+-, dkvte, Fu'=,

lgy =5 183 =» PES -5 PE3 =

V+"

at-, atvt-, awets, dkv'-, Fy'-,

lgy =y 183 -y pE3 -, Pl -

v

ate, atv'=, ayt-, axv*-, Fu'-,

185 -y 18; -9 pg;"v pgg‘“’

V-

a‘{-"‘ 9 atv.‘j- 3 a-wa.{,-" ) dkv+" Iy FW+“ 9

gy =» 18] =y P85 .=y PE3 =

v -

npe2¥-,
hp=2ta,
hp-2t-,
hp-2%-,
hpe2t=,
hp-2+;,
hp-2F-,
hp-2+i,
hp-2¥-,

hp-2*-,

1g+'9

1g+'a




Table %.1.a (Contd.)

39

LE

LE

LE

95

97

98

99

104

105

106

107

108

111

a"'-, atv"'-, awg"'-, dkv"'-.-, Fw*'-, hp-2'-"-,

lgz ~y 1g§ -y Pg; -y pg; -y V+-

ate, atv'-, aw"t-, dkv'-, Fy'-, hp-2*-,

2g5 -y 1€} -, pep -y el -y vH-.
a’-y atv'-, a“72+“' ') dkv¥-, Fv'- y np-2*-,
lgg.'ﬂ‘lgg.'v Pg; "*ng -,-V+T‘

ate, atvle, aw’te, dv¥-, Fu'-, hp-2*-,
1g§ '9,1g§ t Pg;_-, ng -y Ve
a.+-, a‘bv"’-, aﬁa +-, dkv"'-, Fw"'-, whp-2+-,
155 - 13; ) sz_fs ng -9 v'-
at-, atvi-, aw2+-, axvt-, Fw+-,‘hp-2+-,
lgz -3 lg;"‘i PEE.'\ ng,"'s V-

a+°‘ 3 at-V+- 1 Ema+- ) dkv+- 9 FW+"' ’ 'hp"2+" 3
1gy =» 183 -, Pgg =) DEY =y V=

a+- s atv-l-“ . éﬁg.{-" ' dkv+" ) F“‘I.*.""f ‘ hp"'2+" Fy
1g; -, 13 -, Py -y pEf -, V' -

+ 2+

at-, atv'e, aw®te, dkvte, Fuy*-, hp-2t-,

1g} =» 185 -y PEy =5 PEY = V' -

a*-,_aﬁv*—,_aw2+-, dkv*-,}Ew*-, hp-2+-9
1g£ o lgg =y ng -3 ng -9 vt -

1g+-,

lg+-,

18+‘&

1g+" 9

1g+‘s

lg+‘s




Table %.1.a (Contd.)

LE 11k
LE 117
& 118
ILE 119
IE 121
iE 124
1IE 134
LE 158
LE.160
1= 161

IE 162

+

at-, atvi-, av

24

lga ’ lg3 o ng

+

lg2

8.+- [

152 9 133 y sz ] pg3 ’ Y -

182 $ 183 ’ pga s pg3 y V-

af 3

igé

+

’ 1g3

atvt-

a =y atv )

a

aw2

9 Pga

awa

- dkv+_

) P§3
- dkv
) pg3

. Fw“'—, hp=2t-,
T
hatt FW “9 hp-2+

9 dkv -9 Fw "’ hp"2+

+

atv “9 3W2+': dkv™=, FW ~y hp-2*-,

atv

’ 153

9

a = atv -9

aw2

b pg2

aw2+

-y dkv
9 983

,de"'

+

-y Fw - hp-2* -y

3 v

Y FW -y hp-2+"’

1g) -, lg3 ’ pgg ; pg3 ’ # -

a.+" 9

gy =5 183 =y D5 = PEJ =y V

a+-,.atv+-;
1g§ ’ lg3
a+-, atv
182 ; 1%3
é+-, atv'-,
1g2 ’ 183

atv’-

=

aw

awa

aw2+

? ng
2+

" pga

aw2*

s pgz

- dkv

9 P53

’ Pg3

,dkv—

3 933 -

-y Fut- -y hp-2*-,
L

-y dkv+" 5 Fw+"' 3 hp-2+" ’

ot

FW+ hp" 2+"" [
e

FW*‘s hpe2™-,

y Ve

at- ; atv’-, awa* ,‘dkv - Fw* , hp-2*-,

“! lg3

=5 Pgj

59‘Pg3

-y vt-

18+‘s

lg+- 9

1gt-,
18+'$

1g+"' 9




Table k.tia (Contd.)

37

LE 163
IR 164
iE 165
IE 166
LE 167
IE 168
1E 169
IE 170
LE 171

1B 172

a*-, atv'=, aw’'-, dv'-, Fu'e, np-ot-, 1g',

+ - + + +
m2ﬁ1%?7%2ﬁp%'1v“
a*-,:atv*-, aw2+é, dkv+-, Fw*-s hP"2+4, ;8+-’
' + ‘ + +
1gg =» 183 =y DEg =) PE3 =y V'~
at-, atv+-s 3W2+'a dkvte, FW}": h@‘2+'s 1g+—,

lgj -, 13 =, pg5 -, pef -, v'-

ate, atvte, ayt-, devte, Futs, np-2t-, 1gt-,.

1g§ ;, lgg ;’ ng ;’ pgg - v*-
at, atv'-, 3W2+;9 dkv*-, Fu'~, hp-2¥-, 1g*-,
1g} ~, 1gf =, v} -,pef -, v*-

ate, atvt=, avote, dkv*-, Fy'-, hp-2*-, 1g*-,
18; -~ 18; ;9 ng -y ng = Ve
ate, atvie, ay*te, doovt-, Fu'e, hp2t-, 1g*-,
lg; -3 18; - sz =3 Pgs = vta
ate,y atv};a aW2+‘; dkv¥-, Fv'=, hp-2*-, 1g*-,
lg} -, 1} -, pe} -, pel -, v
a*-, atv'-, av®-, av*-, Fiut-, np-2*e, 1g*-,
igh -, 183 -, pgy =, DEY = V'~

a+"" L] atv+"' ] aw2+"’ ] dkv+'— [} Fw+" ] hP-2+-' % 1g+- 9
lg; -y lg; -3 pg; '; ng -3 vie
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gy -, 183 =y DES =) PE3 = V'

Table Lte1.a2 (Contd.)

LE 1?3 a.+.-’ .B,tv+-, a-‘(,2+"g dkv-l-, Fw+-, hp-2+“, 1g+",
183 ‘;, 1g§ -y ng -y ng -9 v e

IE 1%  a‘-, atvte, av®t-, dv'e, Fute, hp-2te, 1g*-,
lgj =, 183 =) P&y =5 PG} =5 V'=

%175 at-, atv'e, awote, dkv't~, Fw'e, hp-2t-, 1g*-,
lgy -y 163 -» DE =y PEY = V'~

LE 176 a+"" atv+‘, a.1\¥2+-, .dliv.*-"" FW‘+-, ‘hp"2+"'g 1g+",
185 -9 lg'_.; -9 Pg; -y .ng =9 v

LE 177 a+-’ atv+", a‘\r2+"" dkv+'g Fw+-9 hp""2+", lg+"9
1g3 -y 183 =» PEy = DPEY =) V'~

IZ2 178 a*-, atv'e, av’*-, axvt-, Fu'-, np-2*-, 1g*-,
igy =y 183 =, PE; =y PE3 = V'~

LE 179 a+"'g atv+"’ .aW2+"', .akv+-) FW+"‘3 hp"2+“:’, lg+-,‘
185 =5 183 =) DE; =) PEY = V'~

IE 180  a*-, atv'-, aw’t-, @v'e, Fut-, hp-2t-, 1g'-,
135 -y 1g; - pg‘z" - pgg -y Ve

IE 181 at-, atv'-, avet-, dkv*-, Fu'-, hp-2%-, 1g%-,
135 - lg; *;.ng -3 pg; -,_V+-

I&Yg 182 a.+"', atv+"‘, & 2+"’9_ &{v+-, FW‘.““, hp""2+"g lg+""’




Table 4,%1.a _(Coﬁtd.__-)_

IR 183 a'*'-, a.'bv -9 aw2+ ) dkv - ?E'w - h1‘3-24—',
132 3 153 9 Pg2 9 pg3 ' 'V' -

15 18"" 8.+"" atv "" 8.:1‘!2-*. ', d]iv - E‘W.l- hp-2+"',
+

185 = 133 -1 pg2 ol 953 s V=
1B 185 “ 'a.+", a'bv "", a'wa ., d}{v+ ’ T".f‘- ’ :h_p,.a"',..9
.|.

g} - 1g3 - pgg -y pg3 s Vie
IE 186 ate, atvt “ a.wa"' , devt - Fw - hpué'i'-,
1g; ,lg3 -y DE3 .pg3 - V-
I8 187  at-, atvt-, at-, dkv’*'-, Fﬁ*- np-2*,

lgy =, 183 =y PE; - pg3 , v

IF 488 at-, atv aw2+—, dkvte, Fw -y hp=2te,

132 alg3 ,ng ’Pg3 ’v"

IE189  at-, atv'-, avt-, awt-, Fu't-, hp-2*-,
lgy =y 183 =» PES - pg3 - V-

IE 190  at-, atv’ aw2+-, kvt i Fw , hp=2*-,
%

1g} = 1g3 y DY = pg3 vt-

1E 1 91 a-+"'lg B.tv ‘“ » a.'W2+ , de - FW -y hp-2+" ’
o S +
102 ! 133 ’ ng ’ pg3 v

LE 192 a-’?", atv-'?-’ a.W2+ Y dkv ", FW - g hp-2+-9

1g} -, 185 -, pe} - pel -, v'-




Table 4.1.a (Contd.)

B 193
IE 19%
IE 195
IE 196
”LE 197

1E 198

IE 199

ate, atvt-, aw2+—, dkvt-, Fy'= ’

gy -, 183 -y pEj -, Deg -

vt

ate, atvt-, avrt-, dkv'e, Fut-,

lgg -y 183 =y DPE =) DE3 -»

vte

a-*‘ 1 atv+‘ ] aw2+"-' » dkv+" ] FW+" 3

1g5 = 1g3 =» DB =5 PEY =»

via

a-+"' ; atv+" ] aW2+" 3 dkv+° ) FW-*-‘"' 9

1lg; -y 13 = D8y =y P23 =

+

1gy =y 183 -» PE; =» PEY =

vt

2
a -y atv'*'-, aw "'-, dkv+-, Fw"’-—,

+

T w

a+"" H atv+“ 1 a 2+" [l dI{'V+- ’ ‘ FW+- 9

gy -, 183 =» DE5 = PE3 =

+ 24

1gy =5 163 =» P8y =s PE3 =

v

at-, atvt-, awt-, auv*-, Fv'-,

vt-

hp=2t-,

hp-2*-,

h_'D- 2+" 9

hp - 2-}:- [

+

hp=2T-,

+

1g%-,

lg+-,

Al



Table %.1.b Juvenile characters#

IE 9 acut~, aerte, al*-, are’-, au*-, aud*-, bit-,
bip*-, brte, ¢*=, clau*-, cpt*-, dkv'-, ap*-,
| et-, £y*-, h*-, Erf., mrt*-, 1g*-, ni*-, o0a*.,
ng - ng"s §f+‘s tP+"s Vi+“, Wd+"9 Wt'+"9
wo'-, ygg -

LE 18 acut-, gert-, a1*-, are*-, au*-, avg*-, vit-,
bip.F- ’ br+" ’ 0+- 3 Clau+- 3 cpt+- ’ dkv+- $ dp+- ’
e+“ ] fy+" 9 h+"' ) HI'+- ? Hrt+- ® 1g+- 3 hi+-, 0d+"' [
g3 =y DEy =y st¥-, tpte, vite, wd's, wi'-,

w°+”9-Y8£ -

IE 23 acuta, aer*-,.a1+-, aret-, au*-, aua*-, vit-,
bip bip, brt-, c¥-, clau clau, cptt-, akv'-,
ap*~, e*-, £y*-, n*-, m-, @re*-, 187, nmt-,
0d+"i sz “s PS; " sft-, tP+"’ Vi+‘9 wd*-,
Wt*“s Wo+-, Ygg -

IE 3% = acute, ser’e, alt-, are’-, au’-, aud*-, bvit-,
bip*-, br*-, ot-, clau®-, ecptt-, axvt-, ap*-,
e*-, fy*-, n*-, mr*-, Brt*-, 1g*-, ni*-, o0d*-,
Pgy =y D83 =5 .8f7=, tpe, vite, wd'-, wt'-,
Wo¥=y yeEg =

% Observstions were not recorded for the slﬁnes
wilted very early.

41
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Table 4.1.b (Contd.)

LE %0

1E 47

acut=, aer’-, al+-, are+-, au+-, aud*—, bi+-,
bip*~, br-, c*=, clau*-, cptt-, dkv'-, dp*-,
e*-, fy*-, n*-, Hr*-, Hrt'-, 1g*-, ni*-, 0d*-,
ng ",ng'* 5f+" tP+"9 Vi+': “d+': Wt+':

wots, ygz -

acute, aert-, alt-, are*-, au'-, aug*-, bi*-,
bip*-, brf-, c*e, clau*-, cptt-, dxv*-, ap*-,
e+—, f&*-, h*'g Hfé‘: Hrt%'g lg+-, ni+" 6d+'s
pgg - pgg -,.sf+-, tpte-, vite, wat-, wt*-,
Wo'-, yep -

acute, gert-, a1t-, are""—,‘au"'-,_aud"'-, bit-,
bip"'—,.b‘r"'-, ¢*=, clan*-, cpt*-, a@v*-, ap*-,
et-, fy-f-_,' n*-, Er*-, Ert*-, 1g*-, ni*-, oa*-,
PES =y PEY = sft-, tp*e, vito, xgd"’-, wtt-,
Wo*-, yeg - |

acut-, aer asr, al’-, are are, au’-, aud™-, bit-,
bip*-, br*-, c*-, clau*-, axv’-, dp*-, o™,
fy+-, hf-,.Hr+-, ﬁrt+e, lg+*,‘ni+'s Odf“s ng =3




Pable

k.,1.b (Contd,)

IE

LE

75

78

79

82

acut-, aert., al*-, are*-, au*-, aua*-, vit*-,

bip*-, vr*-, ct-, clau*-, cpt*-, av*-, ap*-,

et., fy*-, b*t-, Hr'-, Brt*-, 1gt-, nit-, odt-,
ng wo pg; -y sf¥e, tpt-, vit-, wit-, wt'-,

Wo+—, ygz -

acu®™=, aert-, al*-, are*-, au*-, aud*-, vi*-,
bip*~, br*-, c*-, clem*-, cpt’-, axv'-, dp*-,
e~y fy'-, bty @r*-, Brth-, 1g%-, ni*-, od*-,
sz =9 ng el Sf+‘s tp+—, Yi+’s wd*-, Wt+’9
W°+‘9 Ygz -

acu*-, aer aer, al*t-, au’-, aua*-, bit-, bip*-,
br¥-, ct-, clan*-,.cpt*-,'dkv+w, apt-, et-,
£y*-, n*-, Hr+—,IHrtf;, lg+', hi+“s 0d*-, sz “9
pg§ -, sfte, tpt-, vite, wd-, wt'-, wo'-, yg; -

acu*-, aer’-, el*-; aret-, au’-, aud™-, b1,
bip¥~, brt-, ct-, clau®-, cptt-, auv'-, ap*-,
et-, fy*-, n*-, mrt-, Ert*-, 1g%-, mt*-, oa*-,
pg; ) Pg; -9 §f+‘r tp*e, vite, wdt-, wtt-,
Wo'-, yej - -
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Table "1'01 D (Gontde )

LE 8%

15 87

LE 88

LE 90

acut. R ger e ’ alt. ’ aret- 3 aut- 9 audt- N pit- )

bip*-, br¥-, ¢*-, clau*-, cpt?-, akvt-, ap*-,
et-, fyt-, n*-, mrt-, met*-, 1g%-, ni*-, o0at-,
ng .,:, pg; -y Sf+"’, tp*"g Vi+-, Wﬂ+“, Wt+-’

+
Wo =, Ygg -

acu*-, aer*-, ai*-, are’-, au’-, auda*-, bit-,
bip*-, brt-, ¢*-, clau*-, cpt*~, dkv-, dp*-,
e+—, fy*;s h%‘a Hr+“a Art*e, lg+'i ni+“$ 0d+‘$
ng = ng -3 Sf+'a tp*k, Vi+" Wd+‘9‘Wt+'i
wo'-, Ygg -

acu*-, aer’-, a1, ave™, au*-, ana*-, vi*-,

bip¥-, br*-, ¢*-, clau*-, cpt*-, akv*-, ap*-,

et-, fy*-, n*t-, #Hrt-, art*-, 1g*«, ni*-, ogt-,
ng ~3 ng -y sf¥-, tp*-, Vi+‘; wdte, wtt-,

w°+'s yg; -

acu’-, aer*-, al*-, are*-, au®-, aud*-, b1*-,
bip*-, br-, c¢*-, clau*-, ept’-, axv'-, dP+;;
e*-, fy*-, n*-, @r'-, Brt*-, 1g*-, nit*-, oa*-,
pEy =3 PEy =y SET=y Y -, VAT -y wdTe, wt'e,
WO+-, ygg -

44
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Table %.1.b (Contd.?)

LE 93

1E

e

1E

9k

95

97

ged-, aer aer, al’-, au*=, and*-, bi*-, bip*-,
brte, ct-, clau*s, optt-, dakv'-, ap*-, o,
£fy¥e, ht-, Br¥<, BHrt*-, 1g*:, nit-, og*-, PSZ -

pe} -, st*-, tp¥-, vit-, wa'-, wtt-, wo'-, ygj -

acute, aert-, al*-, are*-, aut-, aug*-, vit-
bip¥-y brt-, c+-,:clau+r;‘cpt+-, dkv'-, dp+-,
etey fy*-, b*-, Br*-, mrtt., 1g*-, mit-, 0d*-,
7:04 ~,Jpg§ -, sfte, tpte, vit-, wat-, wtt-,
wo*~, yg; -

acu’-, aer™-, al*-, are*-, au*-, aua*-, bpi*-,

bip*-, br*-, c*-, clau®-, cptt-, dxv*-, dp*-,

et-, fy*o, nt-, Hrt-, Ert*-, 1g*-, nit-, od*-,
PEy -y DB =5 8f7=, tp¥e, wito, wa'-, wt'-,

W°+'r Ygg"

acu*-, ser*-, al*-, are*-, au*-, aua*-, vi*-,

bip*—,'br+-, cte, claut-, ept*-, axv*-, ap*-, -
e*-, fy*-, n¥-, Hr+'a'ﬂrt%‘9 1g*-, ni*-, 0d’-,
pgg - pg§ -, sffe, tp*e, vit-, wat-, wtt-,

wo*s, yg3 -
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Table u4%.1.b (Contd.)

IE 98

Iz 101

LE 105

acu*~, ger aer, al*-, au™-, aud*., bi*-, vip*-,
brt-, etw, clau*-, cpt+-, dkv*-, dp*-, et-,
fy+-’ h+-', HI‘+—, Hrt-t"‘, 1g+-, ni+"'3 0d+—! pgg -"

ng =y Sf+'a tP+'; V1+“s Wd*‘s Wt+”s W°+‘: Fgg -

acu®-, aer*~, al*-, are™-, au*-, aud*-, vit.,
bip¥-, brte, o*-; clau‘-, cpt*-, @v*-, apt-,
e*=, fy*-, nt-, Hr*t-, Ert*-, 1g*-, nit-, oa*-,
sz ) Pg; -3 Sff's tP+‘i Vi+‘e Wd+': Wt+'a

Al

W0+-, Ygz -

bip*-, br*-, o*-, clau’-, cptt-, akv'-; ap*-,
o¥-, £y*-, nt-, Hrt-, Ert*-, 1g*-, ni*-, odat-,
pgy =y DE3 =, S£T-y tpT-, viTe, wat-, wtt-,
Wo+-,,yg; -

acu+-, aer+-, a1+-9 are*-, au+“9 aud*-, b1+—,
bipt-, brt-, c*-, clau*-, eptt-, axv*-, apt-,
e*~, fy*-, n*-, mrt-, mrt*-, 1g*-, nit-, oat-,

sz ‘,-ng -3 Sf+'9 tp+—, Vi+”o Wd+‘s Wt+'s

WoTe, ygi -




Table l“‘o“‘ 'y b (Contd. )

&7

IE 106

IE 107

LE 108

LE 121

acu*~, sert-, ait-, are’-, au’-, auat-, pit-,

bip*t-, brf-, c*-, clau*-, cpt*-, av*-, dp*-,
ng =9 ng -9 Sf+ft tp*—, vi*-, Wdf'! Wt+‘s

Wot-, yg5 -

acu+— , aer+- ® al+" Y a.I‘e+- ’ au+" 9 aud-+- ’ bi+- ’
bip*-, br*-, c*-, clau’™-, cpt*-, av*-, ap*-,

et-, £y*-, h#i"s By, Hrt*-, 1g*-, ni*-, 0d*-,

‘ ng =) ng "9 sf*-, tp¥-, vit-, Wd+'a Wt+"

Wo*-, Ygz -

acu+-, aer*-, al+-, are+-, au*-, aud*'a bi+"1
bip*-, br*-, c+—, clau*—, QPt+-’ dlev*-, dp*-,
et-, fy*-, hﬁ’? Hrt-, Hrt*-, 1g*-, ni*-, 04*-,
pgs =y Py =y sf*-, tp¥-, vite, wat-, wt'-,
W°+" Ygz -

S+ :
acu*-, aer*-, al*-, are*-, au' -, aud*-, bit-,

bip+-, br br, c c, clanf—, eptt-, dkv*-, dp+-,
e e, fy'-, h h, Hr'-, Het*-, 1g*-, mi*-, og*-,
ng = P8§ - sf sf, tp+-, Vi+~, Wﬂ*?s wt+-,
Wot-, ygg -
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Table 4%.1. b (contd.)

LE 160

IE 161

1E 162

1E 163

" vot=, ygz -

acu*—, aer aer, al+—g au*-, aud+"1 bi+'; bip+-,
br*-, c+-, claut-, cpt+-s de*-a dP+'9 e+-,
fyt-, h+—, Hr+-, Hrt+-, 1g+-, nit-, Od%'s pg; -

ng T Sf+‘: tp+—, Vi+'s Wd+'a Wt+'1 W°+" Yg; -

acu+-,’aerf—, a1+-, are+-, au+-, aud+-, bi+-,
bip+_, "OI‘+'...’ c+", Clall+—, Cpt+-, dkv+-’ dI)f -9
e+;3 fy*-i h&-i Hr+'s-HTt+'} Ig+-, ni+-, Od¢"

Pg; -y ng "9t5f+'; tp+“7 Vi+'l Wdf's Wt+”

aCu+- 9 aeI'+- ] al.l.- 9 al‘e+— y au+'— ’ aud+- ] bi+"’ ]

bipte-, brf-, ct-, clau*-, cpt*-, axv'-, apt-,
et~y £y*-, nt-, @r*-, mt*-, 1g%-, ni*-, odt-,
PE; = pgy =y sf'-, tpey VAT, wd'-, wt-, |
Wotey ygy =

acut-, aprt-, al*-, are™-, aut-, aud®-, pit-,
bip*_, brt-, ‘e¥e, claut-, cpt*-, ap*-, auv'-,
e*-, fy*-, w*-, Er*-, 1g*-, ni ni, od¢*-, pg} -,
ng ) Sf+‘| tp*-, Vi+‘s wit-, wt +‘$ w°+'a

ygg -




Table

&9

4.4.b (Contd.)

1E 164

'LE 165

1B 166

LE 167

acu’~, aer aer, alt-, aut-, aud*-, bi*-, pip*-,
br'-, c+~, clau+-, cptt-, dkv+-, dp+-, e+-,

fy*-, n*-, Br*-, Ert*-, 1g*-, ni*-, oa*-, pe} -,
pgg =y 8f'=, tp¥e, vit-, wd*-, wt'-, wo'-, ygi -

\

+ -y au+—, aud*—, bi+-,

acu+—, aer -, al+-, axre

#ip*-, brt-, c*-, clau*-, cpt*-, akv'-, ap*-,

+

et-, fy*-, n*-, Br*-, Hrt*-, 1g*-, ni*-, oa*-,
pgg - pgg -, sf+-, tp+-, vi+-, wd+—, wt+-,
W°+“a YEE -

acut-, aer*-, alt-, are*-, aut-, audt-, bit-,
bipt-, vrt-, c*-, clau*-, cptt-, auv'-, ap*-,
e*-, fy*-, n*-, Hr*-, Hrtt-, 1g*-, nit-, 0dt-,
sz =9 ng -y 8855, tp'-, vite, wat-, wtt-,
Wo'-, yey -

acu’-, ser*-, al*-, are®-, an*-, aud*-, bit-,

bip*-, vrt-, ¢*-, clau*-, ecptt-, akv'-, ap’-,
e*-, fy*-, n*-, Br*-, Hrt*-, 1g*-, ni*-, 0a*-,
rgf -, pg% -, sfte, tpt-, vit-, wat-, wtt-,
wot-, ygg -




Table

00

L.1.b (Contd.)

IE 168

IE 170

LE 182

IE 184

acute, aert-, al*-, aret-, au*-, aud™-, bi*-,
bip*~, br*-, ¢*-, clau*-, cpt*-, dv*-, apt-,
ety fy+" h4“’ Hr+'s Hrt+'s lg+-, ni+‘v Odf'a
Pg; el ng -y sf'-, tp+-, Vi+'s wd*-, Wt+'s
wo'-, ye3 - |

acut-, aert-, a1*-, are*-, au*-, aua*-, vit-,
bip*-, br*-, ¢*-, clau*-, cptt-, dkv'-, dp*-,
e*-, fy*-, n*-, Arf-, BErt*-, 1¢*-, ni*-, oa*-,
pgy =) Pg3 =y sf'=y tp¥-, vite, wd'-, wtt-,
W°+', Ygg -

+" [} al+"' 3 E.I'e+- y au+"" H aud+"" [ bi+"' [

acut-, aer
bip*-, brf-, ct-, clau*-, cpt*-, akv*-, dp*-,
et-, fy*-, n*-, ®Er*-, Brt*-, 1g*-, ni*-, 0d*-,
sz k) ng -y £, tp*-, vi*-, wa'-, wt*-,

W°+”’ Ygz -

acut-, aert-, a1t., are*-, aut-, aud*-, vit-,
bipt-, vrt-, c+;,clau+-, cptt-, av*-, apt-,
e+;, fy*-, n*-, Br*-, Ertt-, 1g+;, nit-, oat-,
PE, =) D83 =y Sf7=, tp'-, vite, wd'-, wti-,
Wo™-, Ygg -
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Table 4.%,.b (Contd.)

LE - 186

acut-, aer ger, al*-, au’-, aud*-, vit-,

bip*e, br*-, c*-, clau*~, cptt-, dakv'-,

ap*-, e*-, fy*-, n*-, HIT+'1 Hrt*-, 1g%-,

ni*-, od*-, pgj -, pg} ~, sf*-, tp*-,

vite, wat-, wt*-, wot-, ygg -




Table U4.1.c Adul% plant characters

Ix

79

apt-, at™-, bk*-, bl*t-, vs*-, bu'-, cht-,

ck cky Cl‘2+9, el¥-, ex ex, ft-, fD+e,

fl+-, FS+-, g+"9 gf+"'s gs+-—, hP+"a IP+"5 j+'9'

1lu 111, mc+"’ n+'" n01‘+-, Nr+"’ 0+‘- ] p+—’

pst+-, pa.t.'-", I‘1+-, I‘; | I‘in+-, S+"’ SP+-,

spft-, sst-, ut-, ye*-

92



Table 4.2 Classification of tomato lines based on intensity and
spread of anthocyanin pigment in seedling stage

Classes*

1 2 | 3 B 5
IE 186 IE 69 IE 34 IE 5 IE 23
LE 196 IE 95 IE %0 IE 18 IE 78

1E 107 IE Lk IE 71 LB 79
IE 119 1E 47 IE 7% IE 165
LE 160 I 82 IE 75 LE 347%
1E 185 IE 93 IR 8 IE 175
IE 193 LE 97 1E - 87 IE 177
IE 194 I 101 LE 88 1 178
IE 199 LE 106 IE 90 1E 180

LE 118 IE 9% '

IE 16k IE 98

LE 166 IE 99

IE 167 IB 105

1E 172 ' IE 108

% 1 Seedlings completely free of anthocyanin

2 BSeedlings with upper part of the hypocotyl reglon free of anthocyanin

a Seedlings with full hypocotyl region with anthocyanin
Seedlings with hypocotyl and eplcotyl reglon with anthocyanin
5 Seedlings wlth hypocotyl, eplcotyl, cotyledons and first leaf

with anthocyanin

£5



Tahle li‘n?_ (Contda )

Classes
1 3 L
LE 179 IE 11%
IE 181 IE 117
IE 183 IE 111
IE 18k IE 121
ir 188 = 124
15 189 IE 158
IE 190 IE 161
IE 192 IE 162
LE 195 IE 163
1B 197 1IE 168
IE 198 IE 169
'IE 170
I8 171
LE 173
15 176
IE 182
IE 185
IE 187
IE 191

7€



4,3 Classificabtion of tomato seedlings
based on phyllotaxy

39

Table
Classes
Ieft Right
IE 18 LE 5
IE 23 IE W4
I 34 IE 47
IE 40 ILE 69
IE 71 IE 74
B 75 IE 79
E 78 IE 8%
LE 82 IR 90
E 87 ILE 93
1¥ 88 1IE 97 .
IE 9 Ik 9¢
IE 99 1= 101
£ 98 IE 105
LE 106 IE 107
ILE 111 15 108
IE 121 1z 11k
IE 124 LE 117
IE 158 IE 118
LE 162 LE 119
IE 160

LE 163

Clagses

Ieft Right

LE 165 1E 161
IE 166 IE 164 -
LE 169 LE 168
IE 169 IE 170
IE 173 IE 171
IE 174 IE 172
I 176 IE 179
g 177 LE 178
IE 179 ILE 180
IE 182 IE 181
IE 183 LE 185
IE 184 LE 186
IE 188 LE 187
IE 189 IE 188
IE 191 IE 190
1E 192 IE 195
LE 193 IE 196
LEE 19% LE 197
LE 199 1E 198




| Table 4.4 Statistical properties of the base population of IE 79

crarasters g tean mesen e SO CPILSHEL
Plant height (cm) 50=125 70.74 + 2,23 7% 71 17.00 o4, Ol
Primary branches per plant 1--8 3.97 + 0.19 ) L 1.43 35.96
Days 1:,0 first fruit set 3H-82 58.82_}_ 1.43 58 50 11.52 19.58
Days to first frult harvest 66-113  9%.36 + 1.53 9l 9 10. 9% 14.59
Fruits per plant 2-53 17.02 + 2,07 1% 3 .37 84,43
Marketable fruits per plant 14-u48 425 + 1.86 9 7 , 12.88 90.43
Locules per fruit 2-6 3.69 + 0.10 ‘ Y L 0.69 18.71
Marketable fruit weight 39-15%1 517.79 + 58.52 40 79 - 405 .43 78.30
per plant (g) ' ' :
Total fruit weight per 39=1485 445,53 + 54.58 351 - 378.13 . 84.87.

plant (g)

98



Table 4.5

General. analysis of variance

Sources of

Mean squares

Plant Primary

Days to

Days to TPotal Market-

variation - %f  nelgnt  branches first  first fruits able Lg;ules gggi%ed
’ ' (cm) per plant frult  fruit per frults gmi " lonte
set harvest plant  per plant %%)
Methods of o ' 023,18% 0.29 ° 23,35 13.10 52,77 .23.L6 0.08  345.23
selection . lk
Error 12 49.59 ' 0.25 2,49 6,50  18.6%  17.21  0.03  92.70
‘Mean squares -
Sourcesor AT . Medium - Large Plants Plants . Planbts with lMarketa- Tobal
fruited fruited with no with medium highly ble fruit fruit
- plants .Plants cracked " cracked cracked weight per weight
(%) (%) fruits fruits (4) fruits (¥) plant (g) per plant
‘ - (%) (&)
Methods of 2  19.49 214,77 0.86 38.71 609.79 438,91 1719.88
selection . -
Error 12 96.7%  131.60 52.25 92,149 181.07 31495 ,78  34q40.21

LS
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Table .6 Mean performance of base population, selected plants,
single plant and thelr respective progenies
Characters . Mean cD
Bulk Mass Pureline (on'OS)
Plant height (cm) 72.00 62.48 59.12 9,70
(70.74%) - (73.00) - (74+.00) '
Primary branches per plant L 1t6 4,68 - 4,20 -
. ( 3.97) ( %.67) ( 4.00)
Days to first fruit set 37.20 6.10. 33.60 .
(55.86) (’?—8.0_0) Ga.00) 2%
Days to first fruit harvest 68,37 . 65.99 66.59 -
(9%.36)  (76.00) (87.00)
Fruits per plant 16,32 19.51 12.99 -
(17.02)  (44.00) - (53.00)
Marketable frults per plant 13.01 " 15.98 11.%7 -
(14.25) (39.67) - (4+8.00)
Locules per fruit 3.65 3.63 3.42 -
( 3.69) ( 3.33) _ ( 3.00)
Small fruited plants# (%) 8.35 22,73 | 5,00 -
‘ (12,50) ( 9.00) ( 0.00)
Medium fruited plants2(%) .9k . 73.15 71.00 -
' s (68.75) {100.00) (100,00)
‘ 3 y
Large frults plants® (%) 16.90 L.,27 . 24,00 -
C (18.75) ‘ (0.00)

( 0.00)

Data in parentheses indicate the mean performance of

population, selected plants and single plant

1 Plants with average fruit weight less than 20 g

o Plants with average fruit weight of 20 - 40 g

3 Plants with average fruit weight more than 40 g
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Table 4.6 (Contd, )

Characters Mean CD
Bulk Mass Pureline (P = 0.05)
Plants without cracked 43.45 43.85 43,89 -
fruitsi (%) (50.00)  (33.33) (0.00)
Plants with medium cracked 3+.39 35.49 37.58 -
fruits? (%) (29.17)  (66.67) . (100,00)
Plants with highly cracked 28,73 27.06 22,14
fruits 6(q) (20.83) (0.00) -  (0.00)
Marketable fruit weight 375,51  391.87 %33.50 -
per plant (g) (H45.5%) (1156.67)  (1118.00
Total fruit welght per 507,00 485,27 470.10

plant (g) '(517.79)  (1296.33) (1325.00)

4 Plants with zero per cent cracked fruits

!

5 Plants with >0 = 25 per cent cracked fruits
6 Plants with more than 25 per cent cracked fruits



Table 4.7 Values of selectlion differential (S),
selection response (R) and realised

heritability (h2)

b0

Characters s R n2*
Plant height (cm) B 1.26
M 2.26 "10.52 o
CD (P = 0,05) 9.70
Primary branches per plant B : 0,50
] M 0.%70 0.01 0.10
- P 0.0k 0.36
ch (P = 0005) -
Days to first fruit set B -21.60
M . =10,80 =11.90 -
P — 2080 "‘22.1‘{‘0 -
CD (P = 0,05) 2,49
Days to first fruit harvest B -25.99
M -15,05 -%3. 3% 0.88
¢D (P = 0.05) 3.62

* Negative values and values exceeding one are omltted

B = Bulk
M = Mass
P = Pureline



Table 4.7 (Contd.)

Characters S R
Total frults per plant B -0,70
M 26. 98 -2)‘|'o)+9

P 35! 98 -ll‘OQ 01

CD (P = 0.05) 7.71

Marketable fruits per plant B -1.24
M 25.%2 -23,68

¢D (P = 0.05) 4,57

Locules per frult B -0.0%
M ~0.36 0.30

P -.0' 69 0.’-!-2

CD (P = 0.,05) . 0.22

Marketable fruit weight B -69;96
per plant (8) M 771.13 =76%. 79

P 672,40 -684,60

¢D (P = 0.05) ‘ 40,19

Total fruit welght per B ‘ =10:79
| plantj(g)‘ M 778.5%  ~811.05
P 807,21 ~85%.90

CD (P = 0.05) ' 53,65
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Table 4.8 TResistance of IE 79 under fileld conditlons
Juvenile stage Adult stage
Population NUg?er .
1ants plants % of Plants % of
P wilted Dplants wilted plants
wilted ) wilted
Base population1 81 38 46.91 0 0
' Progen1352 , .
Mass 360 5 - 1.38 -.0 0
Bulk 360 Iy 1.1 o 0
Pureline 72 2 277 -0 0
Bulk3 1185 45 3.79 13 11k
Bulk 1781 %3  B8.02 22 1.3%
Bulk? 306 52 16,99 0 0
Buli? 541 - - " 0.73
1 September - December 1980
2 February - May 1981
3 4dpril - August 1980
L April - August 1980
5 September - December 1980
)

May

September 4980



DISCUSSION



DISCUSSION

Bacterial wilt caused by Pseudomonas

solgnacearum 1s the most serious disease of tomato

in the ascidlic goils of Kerala, Ths cultivation of

the crop has become imposslible due to fhe incidence of
this highiy apprasciakad disease. - Any attempt to evolve
a line tolerant/resistant to this disease would 59'
highly appreciated. The present investigation was
carried out to identify a line (s) tolerant/resistant
to bacterial wilt., in effective breeding programme for
wllt resistance essentlally consists of collection of
germplasm, cataloguing of the lines thus collected,
screening for resisténce, improving the line thus
isolated through appropriate breeding methods and finally
evaluating its yield potential for the economic culti-

vatlion of the crop.

Germplasm collectlon

Tomato lines reported tolerant/resistant to
bacterial wilt were collected from AVRDC, Taiwan. The
lines were .CL 83d-0-7-1 GS, CL 118~0-2~2-0-3 UG,

CL 32d-0-1~19 GS, CL 143=0-6-9 UG, L 1 GS, Venus and
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Saturn. La Bonlta an introduction made by N.B.P.G.R.,
New Delhi showing tolerance to wilt was also included.
Lines whose tolerance/resistance were not previously

evaluated also formed the germplasm evaluated.

Genetic cataloguing

The Report of the Tomato Genetiecs Cooperative,
1980 provides an eihaustive list of genes which could
be used for cataloguing the germplasm. This might reveal
marker character(s) associated with tolerance/resistance
to bacterial wilt. The marker character thus identified
could be used in screening in seedling stage, Jjuvenile
~ stage or even in adult plant stage of the crop. Asosta
(196%+) reported that the resistant lines to bacterial
wilt are all indeterminate, indicating a possible relation
between sp’~ the gene for indeterminate growth habit and
resistance to wilt. He noticed yellow gel around the
seeds in a few of the resistant lines. The present study
could identify the line IB 79 (CL 32 d-0-1-19 GS) with
tolerance to bacterial wilt. The detalled genetic
cataloguing of the line revealed high content of antho-
cyanin in the seedling stage, indeterminate growth habit,
yellow gel around the seed, green shouldered and

non-uniform coloured fruits. The above observation
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concurs with the findings of Acosta (196%) and further
points out the possibility of a relationship between
resistance and high content of anthocyanin in the
seedling stage, green shouldered and non-uniform coloured
fruits, If there exists a relationship between resistance
and green shouldered and non-uniform coloured fruits,
there remains need for an effective breeding programme to
delink the characters, Green shouldered and non-uniform

coloured frults are undesirable characters during marketing.
Genetic improvement of the tolerant/resistant line

Scientists at University of West Indies (1968-159)
reported close linkage between ;ecessive genes for
resistance and genes for poor fruit characteristics. The-
line IE 79 1solated for field tolerance had also poor
fruit characteristices like small fruit size (average fruit
welght 30.42 g) which needs to be further improved. This
is in conformation with the results reported from University
of West Indies (1968-'69) and Universlty of Hawaii (1951).
Belng a self-pollinated crop conventional breeding methods
like pureline selection and mass selection were initlally
done to upgrade the fruit sige of the line, keeping

resistance intact. The efficiency of different methods
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of selection was comparéd with progressing the

genergtlon through bulking., Significant differences

due to the three methods of selection were observed

only for plant height and days to firsti ' The initial /frattset
criteria of selectlion both in pureline and mass sele-
ction methods were fruit yleld end absence of cracking.
Selection based exclusively on frult yleld and absence

of cracking may have been responsible for nonsignificant
differences due to different methods of selection with
respeqt to other polygenic characters. A tralteulse
selection making use of discriminant function equations
would have been more appropriate in such situations. The
Realised heritability was higher (0.88) for days to fruit
harvest indicating considerable scope for selection of

early line(s) in the tolerant/resistant line ldentified.

Evaeluation for field tolerance/resistance of the line

The line IE 79 observed "not affected from"
bacterial wilt in the initial evaluation trial was grown
separately in diseased plots in six independent trials.
These trials indicabed field tolerance of the line. To
confirm the %tolerance under artificlal conditions, the
seedlings were transplanted in pots filled with earth

from known ardconfirmed diseased plots. Here again, the
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seedlings withstood the test of tolerance. The
artificial inoculation technique as suggested by
Winstead and Kelman (1952) caused susceptible reaction
in the 1ine under test. Mew and Ho (1976 ) found that
certain tomatoes showed an uncertain dégree of susce-
ptibility to bacterial wi;t when they were exposed to
high inoculum densitiesg differences in inoculum density
may, therefore, explain the gifferences in the expression
of.resistance. The resistance of bacterial wilt can
vary with the temperature as reported by Krausz and
Thurston (1975). Therefore, the susceptibility:of the
resistant line, IE 79, under artificial inoculation may
be attributed to the fact that the iﬁoculum density and

temperature can alter the disease resistance,



SUMMARY



SUMMARY

1. One hundred and sixtyfive lines of tomato
collected from dlfferent sources were sown during
September 1980 to isolate line(s) resistant/tolerant to
bacterigl wvilt., Genetic cataloguing of available lines
was also attempted.

2. Seventyelght lines germinated were critically
examined for seedling characters as glven in the Repord
of the Tomato Genetics Cooperative, 1980. The line IE 79
had its hypocotyl, epicotyl, cotyledons and the first -
leaf purple pigmented, as observed 18 days after sowing.

3. The line LE 79 survived the onslaught of
bacterial wilt. The statistical properties of IE 79
_ population indicated that the population was a normal one
for plant height, primary branches per plant, days to
first fruit set, days to first frult harvest, marketable
fruits per plant and locules per fruit.

L, An attempbs was made to improve the frult size
and productivity of the line (IE 79) through pureline
selection and mass selection. A comparlison of the

effectiveness of the above methods with bulking was also
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made, The progeny developed through pureline selection
vere superior to those developed through bulking for

days to fruit set, days to first frult harvest, marketable
frult weight per plant, percentage of large fruited
plants and percentage of plants with cracked fruits. The
selectiﬁn regponse obtained through mass selectlon was
positive for primary branches/plant and locules/fruit.

The realised heritability was very high (0.88) for days

to first frult harvest indicating thereby the scope of

going for selectlon to develop still earlier lines.

5. The tolerance/resistance of the line IE 79
was further evaluated'in six indepgndent trials. The
percentage of plants susceptible ranged from zero to 1.34
per cent (adult plant stage) indicating a case of tolerance.

6. Under artificlal inoculation as proposed by
Winstead and Kelman (1952), the line LE 79 became susce-
ptible as any other susceptib;e line., This may possibly
be due to high inoculam density in artificial inoculation.
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ABSTRACT

Bacterisl wllt caused by Pseudomonas solanhacearum

is the single disease causing the greatest damage in'

tomato grown in the acldic soils of Kerala. Isolation of

a line(s) tolerant/resistant would be a worthuhile attempt
which woﬁld have considerable impact on tomato production

in Kerala., An experiment was planned and carried out during
1980-181 in the College of Horticulture, Vellanikkara %o
isolate tolerant/resistant line to bacterial wilt.,

Sevenby eight lines collected from different sources
vhere genetilcally catalogued as per the Reports of the
Tomato Geneties Cooperative, 1980, Fleld screening indicated
the tolerance of onme line, LE 79 (CL BA-32d-0-1~19 GS)
received from AVRDC, Tailwan. This line had indeterminate
. growth habit, green shouldered and medium sized fruits and

the seeds covered by yellow gel.

The line was grown in the field continuously for
slx seasons to confirm the tolerance/resistance. The
susceptibility ranged from zero per cent to 4.3% per cent
in the adult plant stage.

Breeding methods like pureline and mass selectlon

were adopted to improve the frult size and other characters



of the resistant line. Genetic information like
realised heritability were gathered for plant height,
primery branches per plant, days to first frult set,

days to first fruit har%ést, fruits per plant, marketable
fruits per plant, locules per fruit, marketable fruit
weight per plant and total frulit weight per plant.

The tolerance/resistance was tested using soils
from susceptible plots. Here again, LE 79 showed freedom
from disease infectlon. The artificial inoculation
- proposed by Winstead and Kelman (1952) caused suscepti~-
bility in the resistant line. This may probably be due
to high inocﬁlum density whlch alter the disease resistance.
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