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INTRODUCTION 

Tomato (Lycopersicon lycopersicum (L) Karst~ 

is one of the most important fruit vegetables gro~m 

both in tropics and subtropics. It is affected by a 

conglomeration of parasitic and non-parasitic diseases. 

Bacterial wilt, caused by Pseudomonas solan ace arum 

(E.F.Sm1th), is the most serious disease which has made 

cultivation of tomato impossible in certain acidic soils 

of the tropics. The attempts on disease management and 

control have not made substantial impact, necessitatulg 

the development of resistant lines to bacterial wllt. 

LUckily, t'WO basic sources of resistance and a large 

array of resistant lines have been reported. The reports 

on susceptibility of reportedly resistant lines elsewhere 

have complicated the attempts on breeding for disease 

resistancefj,' , 

Genetic cataloguing is ,the key and vital step 

~ priori to any disease resistance breeding programme. 

The information bank generated in tomato through the 

Reports of the Tomato Genetics Cooperative provide 

adequate bases for such attempts. Genetic cataloguing 

would also throw light on linkage/pleiotropism among 

mende1ian characters and disease resistance. This would 
I 



he2p in the screening and is02ation of resistant lines 

both in the nursery and mainfie2d. 

'The reports on undesirab2e"linkage between 

resistance and unfavoured marketable fruit characteristics 

present a g200my picture to the breeders. This has 

necessitated detailed study on mende2ian characters and 

their association, if any, with resistance. 

Being a se2f po22inated crop, pure2ine selection 

is the ideaJ. method to deve20p newer productive 2ines for 

characters essentiaJ.ly governed by additive gene action. 

Mass selection would he2p to cu22 out undesirable plant 

types. The efficiency of different methods of se2ection 

for economic characters in association with resistance 

needs to be investigated. 

2 

The present study was formu2ated ldth the f0220wing 

objectives 

1. To catalogue the avai2ab2e tomato germplasm maintained 

in the department of 02ericu2ture 

2. To is02ate, if any, line(s) resistant,to bacterial ~u2t 

3., To estimate rea2ised se2ection response under purellne, 

mass and bulk methods of selection based on yield 

per ~ associated with resistance 



REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

A Genetic cataloguing 

Genetic cataloguing would enable identification 

of line (s) based on distinct 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 Genetics Cdbperative (1979, 

1980) provide an uptodate information on genes, their 

reference and seed source in tomato. The information on 

mapped genetic loci of the crop has also been provided. 

The 81 ch~acters thus listed were made use of to catalogue 

the present germplasm. 

B Sources of resistance to bacterial wilt 

Bacterial wilt remains the most important 

disease of tomato in .larm humid tropics. The causal 

agent, Pseudomonas solanacearum, (a soil borne bacterium 

which prefer acidic soils) exists in several races. This 

has further complicated breeding for resistance to the 



bacterium. The .Annual 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. Lines with good field 

resistance to bacterial ldlt have been developed. These 

lines had lesser fruit size resulting in 1.0'-1 marketable 

returns.· Greenhouse testing indicated higher suscepti­

bility of young plants than old ones. Abeygunal1ardena 

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 MastergJ.obe, Rahangala Selection II 

were observed more resistant. 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 Siriwardena (1963) reported the 

efficiency of root inoculation 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 lines resistant to ~ solgnacearum 

(University of Florida, 1967). The four F7 lines from 



a cross UPR 199 x Floralou showed good tolerance to 

f.solanacearum (IRAT, 1970). The local line 2 ASS was 

observed tolerant to bacterial wilt (Serere Research 

Station, 1970-71). Henderson and Jenkins (1971) reported 

resistance in Venus and Saturn to bacterial ,·lilt. 

Akiba et &. (tt972) reported resistance in three strains 

of tomato viz., 6,S2, 66 S,2 and 68 s4. Daly (1973) 

confirmed the resistance in the North Carolina cultivaTs 

Venus and Saturn and in local lines III IRAT and OTB2. 

Chetia and Kakati (1973) reported some resistance to 

f.solanacearum in Oxheart under natural infection. Mew 

and Ho (1976) screened 43 varieties and lines. The line 

VC 8-1-2-1 was observed resistant regardless of inoculum 

density. Sunarjono ~~. (1976) screened tomato 

varieties resulting in the isolation of AVRDC resistant .. 

lines 1" 22 and 33~ New F8 tomato lines FP - 1, FP -2 

and FP - , were selected for tolerance to bacterial wilt 

(Uni ve'rsi ty of MaJ.aya., 1977). Sonada and Augustine (1977) 

isolated Hawaian selection 7997 as resistant out of 72 

tomato lines screened against bacterial wilt. Sonoda 

(1977) further evaluated 121 lines and cultivars and 

. observed tolerance in Venus and Saturn. Graham ~ l!l. 

(1977) observed resistance in vc-4. Badekar (1977) 

reported the resistance in VC 9-1 UG and VC 11-1 UG. 

5 



The line VC 48-1 was observed resistant to bacterial 

wilt in Taiwan (AVRDC, 1978). Of the 25 lines 

reported as being resistant, only the lines L 3972, 

L 3987 and CL 8d - 0-7-1 were moderately resistant in 

Nigeria (IITA, 1978). Sonoda et al. (1979) reported -- , 

moderate tolerance in tomato accessions 102, 106, 135-1, 

135-2, 14 and 123-1 in Fort Pierce. 

C Genetics of resistance 

Two primar,v sources of resistance have been 

reported (Russell, 1978). Louisiana Pink, being the 

first source of resistance, has been studied in detail. 

The Louisiana Pink source of resistance, also called as 

North Carolina'type of resistance, is inherited 

recessively and controlled by polygenes (Singh, 1961). 

Graham and Yap (1976) conducted detailed variance 

component analysiS of the parents, Fi S, F2S, B1S and 

B2S of Cross between resistant line, vc4, and susceptible 

line, Walter. This study indicated a narrow sense 

heritability of 42% and a broad sense heritability of 

s 

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 selection followed by intercrossing of reSistant 



selections as the most efficient breeding procedure 

for wilt resistance. The polygenic resistance is 

modified by changes in temperature (Mew and Ho, 1977). 

Another factor ~,hich alters the resistance mechanism is 

the inoculum density of bacteria. Villareal and La! 

(1978) supported the hypothesis of additive gene action 

in the inheritance of disease resistance. 

A second type of resistance has been derived , 

7 

from the Eulycopersicon species Lycopersicon pimpinellifolium 

(Pol 127805' A) (Acosta et ali, 1964; Mohanakumaran et &., 

1969 and Roddick, 1974). Acosta et al. (1964 ~ presented 

evidence for partial dominance for resistance in F1 in 

early stage of growth. In mature plants, resistance 

appeared to be controlled by recessive genes. 

D Information on linkage 

Acosta (1964) reported a possible linkage between 

sp+, the factor for indeterminate growth habit and 

resistance to "Tilt caused by bacteria. Acosta 21 al. (1964) 

observed no association between the gene IU' controlling 

uniform fruit colour and resistance to bacterial wilt. 

A few resistant selections had yellow gel round the seeds 

of ripening fruits. They could get no lines in reSistant 



group with £ruits of commercial quality. Scientists at 

University of West Indies (1968-'69) based on the investi­

gations on resistance to P.solanacearum indicated close 

l~nkage betlreen recessive genes for resistance and genes 

for poor fruit characteristics. Kanh and Laterot (1977) 

reported pleiotropism rather than linkage between 

resistant factors against g.solanacearum and Fusarium 

oxysporum. 

E Biochemical basis of resistance 

Y-, ... tomatine content was more in resistant 

8 

parents and hybrids than in susceptible ones (Mohanakumaran, 

et al., 1969). .A. marked increase in ei- tomatine content 

was observed in resistant lines follOwing artificial 

inoculation than in susceptible ones. Roddick (1974) 

reported higher l~vels of the steroidal glycoalKaloid 

cI- - tomatine in the roots of 1. pimpinellifolium cultivars 

resistant to g.solanacearum. 

F Breeding methods . 

Continued selfing follol·red by selection and 

1nterplant hybridisation was suggested by Graham and 

Yap (1976) to develop resistant lines. Peter, and Rai (1976) 

conducted detailed studies on genetic analysis of economic 



traits in tomato. LocuJ.e number and plant height 

were reported to be more important characters of 

divergence in tomato and obviously governed by additive 

gene action. Information on variability and association 

among polygenic characters were collected by a number 

of workers (Singh et ~., 1973; Peter and Rai, 1976; 

Prasad and Prasad, 1976; Singh ~ al., 1977; Nandpuri 

et al., 1977). Information on realised genetic response 

for different economic characters in association with 

resistance to bacterial ,dlt are rather limited. 

9 
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HATERIAW . AND METHODS 

The present study was conducted at the Instru­

ctional Farm of the College of Horticulture, Kerala 

AgricUltural'University, Trichur, during APril-August 

1980, May-September 1980, September-December 1980 and 

February-May 1981. The farm is located at an altitude of 

22.25' m. and at 100 32" N latitude and 760 ion E longitude. 

The soll of the experimental site is deep, vlell drained, 

moderately aci<tlc (pH = 5.1), medium clay loam and fairly 

rich in organic matter. ' The area enjoys a typical warm 

humid tropical climate. The soil is highly infested with 

Pseudomonas solanacearum resulting in high rate of crop 

damage when solanaceous vegetables are grown. 

A. Experimen:ta! matep.als 

The tomato germplasm maintained in the Department 

of Olericulture formed the basic experimental material 

for cataloguing and screening under field cond:!.tions. The 

source, pedigree and morphological description of the 

tomato lines are given in Table 3.1. 



B. ExperimentaJ. methods 

1. CataJ.oguing 

The 78 tomato ~ines were sown in raised beds 

during September 1980 and the seedlings were studied 

11 

for quaJ.1tative characters as suggested in the Report of \ 

\ the Tomato Genetics Cooperative, May, 1980 (Tab~e 3.2). \ 

The seedlings were classified into five distinct groups 

ba~ed on the spread and intensity of purp~e pigmentation \ 

as indicated below: 

a) completely free of ~thocyanin 

b) upper part of the hypocotyl free of 

anthocyanin . 

c) full hypocotyl re gion \'lith anthocyanin 

d) hypocotyl and epicotyl with anthocyanin and 

e) hypocoty~, epicoty~, coty~edons and first 

leaves with anthocyanin 

The seedlings were fUrther c~assified into groups 

based on phyllotaxy as suggested by Bib~e (1976). 

The seedlings were transplanted and they were 

observed for juvenile and adult p~ant characters as 

suggested in the ieport of the Tomato Genetics Cooperative, 

May 1980 (Tab~es 3.3 and 3.4). 

, 



2. Estimation of response to selection 

The line(s) sho"r.Lng resistance to bacterial "Jilt 

based on 'ooze test' was observed on individual plant 

12 

bas+s and observations were recorded on plant height, 

primary branches per plant, days to first fruit set, days 

to first harvest, fruits per plant, marketable fruits per 

Plant, locules per fruit, marketable fruit weight per 

plant and total fruit weight per plant. Elite plants were 

identified based on total fruit 'ltmight per plant and 

negligible or no incidence of cracking to generate proge~ 

Dies through mass selection (three plants out of 67), 

pureline (single elite plant) and the bulk. The progenies 

were l,ater grown dur:ing February 1981 in a randomised block 

design with six replications. There were five rows of 12 

plants per row in bulk and mass selected progenies and a 

single now for single plant selected progeny (pureline) in 

each replication. Every fifth row in each replication was 

Planted with susceptible variety of tomato, SiOUX, to 

study simultaneously the resistance/susceptibility of the 

above lines. Observations were recorded on plant height, 

Primary branches per plant, days to first fruit set, days 

to first harvest, total fruits per plant, marketable fruits 

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 f:ruited plants (?-40 g. ), 

percentage of: plants without cracked fruits (zero per cent 

cracked f:ruits), percentage of: plants with medium cracked 

f:ruits (~zero to 25 per cent cracked f:ruits), percentage 

of: plants ,'lith highly cracked f:ruits (725 per cent cracked 

frui ts ), marketable f:rui ts per plant and total f:rui t weight 

per plant. The data were analysed as in randomised block 

design and later in completely randomised design as the 

variations due to replication were f:ound to be non-significant. 

Selection differential (S), 'selection response (R) 

and realised heritabllity (h2 ) for each polygenic character 

was computed as given by Falconer (1960). 

3. Evaluation of: field tolerance 

The trials were carried out in solls known for 

high inoculum dens! ty of Pseudomonas solan ace arum. 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 with known susceptible line 

(Sioux) to prove the inOCUlum potential of the soil. 

4. Artif:~cial inocUlation 

1. The soll where diseased plants were observed was used 
f:or growing the line(s) under screening. 

2. Artif:icial inocUlation was done as suggested by 
Winstead and Kelman (1952). 



Table 3.1 The source, ,name, pedigree and morphologj.cal description of 
lines under screening. ' 

Accession 
number 

LE , 

LE 18 

LE 23 

LE 3'+ 

LE '+0 

LE'+'+ 

LE '+7 

LE 69 

LE 71 

Source 

Pantnagar 

Pantnagar 

Pantnagar 

Pantnagar 

A.I.C.V.I.P. 

Pantnagar 

I.A.R.I. 

Pantnagar 

Cultivar name 

Fusa Ruby 

AC 238 

AC 259 

11-5'-2-3-1 

AC 111 

King Kigr 

11-2-7'+-3-1 

Pusa Early 
Dwarf 

11-5'-2-0-1 

Pedigree 

Improved Meeruthi x 
Sioux 

-

HS102 x AC 1'+2 

-

HS 102 x AC 1'+2 

-

HS 102 x AC1'+2 

Important traits 

Indeterminate, 
spreading, moderately 
ribbed fruit surface 
Indeterminate, 
large fruited 

Determinate , 
medium fruited 

Indeterminate, 
large fruited, 
smooth fI'1lUed 

Semideterm1nate, 
moderately ribbed 
fruit surface 

Determinate, . 
medium fruited 



Tab1e3.1 (Cantd.) 

Accession 
number 

LE ?4 

LE ?5 

LE ?8 

LE ?9 

LE 82 

LE 84 

Source 

Pantnagar 

AVRDC,' Taiwan 

A VRDC, Tai WaIl 

AVRDC, Taiwan 

AVRDC, Taiwan 

AVEnC, Taiwan 

CuJ. ti var name Pedigree 

-
CL 8d';'0-?-1 as VC 11~1-2~1B x Venus 

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

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

CL 143-0-6-9 UG VC 48-1 x 
Tainu Chico III 

LTGS VC 48-1 

IIIlportan t trai ts 

-
Determinate, ear1y 
bearing heat . 
to1erant, bacteriaJ.. 
w11 t reSistant, 
nematode reSistant 
Determinate, ear1y 
bearing heat 
to1erant, bacter~al. 
wi1t reSistant, 
nematode resistant 

Indeterminate, ear1y 
bearing, heat 
to1erant, bacterial.­
wi1t and nematode 
resistant 

Determinate, ear1y 
bearing, heat . 
to1erant, bacterial. 
wi1t and nematode 
resistant 
Determinate, ear1y 
bearing, heat 
to1erant, bacterial. 
wi1t and nematode 
resistant. 



Table 3.1 (Contd.) 

'1\coe ssion Source Culti var name Pedigree Important traits number 

I.E 87 N.B.P.G.R. La Bonita - -
LE 88 T.N.A.U. PKM - 1 - -
LE 90 T.N.A.U. Co-2 -
LE 93 IIHR.BangaJ..ore 

LE 94 Tak11 & 00. Master No.1 
Ltd., Kyoho, 
Japan 

LE 95 Takii & Co.Ltd., Hope Uo.1 
Kyoho, Japan 

LE 97 AVRDC, Taiwan OL 9-0-0-1 VO 11-1-2-1 B x Venus -
I.E 98 AVRDC, Taiwan CL 143-0-10-3 VC 48-1 x Tamu Chico III 

LE 99 AVRDC, Tai'llTall CL 123-2-4 ah TM - 2a x VC 8-1-2-1 

I.E 101 AVRDC, Tai'lllan OL 1591-5-0-1-6 F 63 - 19 x CL 11-0-2-1-0-2 -

LE 10, AVRDC, Tai''1aIl L1 VC 48-1 -
LE 106 AVRDC, Taiwan L 387 White skin -
LE 107 Tropic -



Table 3.1 (Contd.) 

Accession Source CuJ..tivar name Pedigree Important traits number 

I.E 108 Stracks Seed New York Special 
Ltd., Canada 

LE 111 Stracks Seed QUinte 
Ltd., Canada 

LE 114- Strocks Seed Veepick VF 4-19 A -
Ltd., Canada 

LE 117 Stracks Seed Starshot 4-08 
Ltd., Canada 

LE 118 Strocks Seed Veepro 464- A .., 
Ltd., Canada 

LE 119 Stracks Seed Starfire 
Ltd., Canada 

LE 121 Strocks Seed Veeroma VF 4-18 
Ltd., Canada 

LE 124- . Stracks Seed Basket Vee 326 
Ltd., Canada 

IE 134- Biffl 21 x ES 101 

LE 158 Petra Seed·Co. -
Inc.CaJipso 



TabJ.e 3.1 (Contd~) 

- -Accession 
number Source CU1. ti var name Pedigree .Important traits 

I.E 160 AVRDC~. Taiwan VC 98-1 -
LE' 161 AVEDC, Taiwan .VC 48-1-1-2 -.. 
LE 162 AVRDC, Tai\1an VC 8-1-2-1 

LE 163 AVRDC, Tai,.an VC 9-1-UG - -.. 
m 164 AVRDC, Taiwan VC 11-1 UG 

I.E 165 A11Rl)9, Taiwan va 2029 
< 

I.E 166 AVEDC, Taivran VC 8-1-2-1 -
LE 167 AVRDC, Taiwan VC 11-2-2-79 

IE 168 AVRDC, Taiwan (TR x VC 11-2)-2-1 

LE 169 AVRDC, Tai1~an (TR x VC 48-1)-11-2 

IE 170 AVRDC, Ta1"lan Walter - -
LE 17(1; AVRDC, Taiwan Florida MH -
I.E 172 AVEDC, TablaIl Venus Louisiana Pink x 

BeJ.tsvi1le 3814 
Reported resistant 
to bacterial wil.t 

I.E 173 AVRDC, Taiwan Saturn Louisiana Pink x Reported res~stant 
Beltsville 3814 to bacterial w1J.t 



Table 3.1 (Contd.) 

Accession 
number 

LE 174-

LE 175 

LE 176 

LE 177 

LE 178 

LE 179 

LE 180 

LE 181 

I.E 182 

LE 183 

LE 184-

LE 185 

I.E 186 

Source 

AVRDC, Taiwan 

AVRDC, Taiwan 

AVEDC, Taiwan 

AVRDC, Taiwan 

Avmx:, Taiwan 

AVEDC, Taiwan 

AVRDG, Tai\reIl 

Herbrew Univ. or 
Je7Uselem-Israel 
Herbrew Univ. of 
Jeruselem-Israel 

Holland 

Holland 

Holland 

Holland 

CUltivar name Pedigree Jinportant traits 

Galaxy -
Anahu Beported resistant 

to nematodes 
Kewalo 

"!hite skin 

Green Fruit -
Tropic 

Hotset -
Hosen - Elion 

Gamed Indeterminate, 
oval fruited 

Mandel 502 -
VFNF - 1 - RS. 

Monprecos RS -
Bonset F-IRS , 

Tobol (No. 74-8) 
VFNF - IRS. 



Table 3.1 (Contd.)-

Accession Source number 

LE 187 Redwood City, 
Seed Co.,California 

LE 188 Redwood City Seed 
Co., California 

LE 189 Redwood City Seed 
Co., California 

LE 190 Redwppd City Seed 
Co., California 

LE 191 Redwood City Seed 
Co., California 

LE 192 Redwood City Seed 
Co., California 

LE 193 NSC, New DellJi 

IE 19lr HissaI' 

LE 195 Yates Co. ,Australia 

IE 196 Yates Co. ,Australia 

Cultivar name Pedigree 

Roma -

Yello't, Pear 

Red Cherry -
Beefsteak -
India River 

Early Large Red 

Sioux 

HS-110 

Red Cloud 

Grosse Lisse 

Important traits 

Semideterminate, 
bushy, extrovert, 
deep yellow flowers, 
small smooth fruits, 
nipple tipped 

-
-

Indeterminate, 
large fruited 

Determinate, 
large fruited 

N 
o 



Table 3.1 (Contd.) 

Accession 
number Source 

. 
Cultivar name 

LE 197 Yates Co., Australia Rouge De Marmande 

LE198 Vellayani Local 

LE 199 Vellayan:i. Local 

Pedigree Important traits 

-



~able 3.2 Seedling characters 

Locus 
Gene Name Phenotype 

Chromosome Site 

a 
aw2 
atv 
dkv 

anthocyan:lnless 
wi thout anthoCyanin2 

atroviolacea 
dark veined leaf 

Furrowed 

light green 

light green2 

light green3 

pg2 pale green2 
pg3 pale green3 
v v:l.re s cen t 

Competely anthocyanin1ess 11L 
Completely free of anthocyanin 
Intense anthocyanin pigmentation 7L 
seedling leaves yellow green, 
veins, always draker green 
plant stunted, cotyledons deeply f'urr01'1ed 

high pigment 

light green foliage colour 

cotyledons light yello,"" leaves pale· green 

cot yle din s and leaves light green, 
cotyledons fade to yellow, mature 
plants pale green 

White seedlings turning to green 

11L 

10S 

L = long arm of chromosome 
S = short arm of chro~osome 

68 

95 
18 

N 
N 



Table 3.3 Juvenile characters 

Loaus 
Gene Name Phenotype Chromosome Site 

acu accumbens leaves and pinnae shortly stalked, 
leaf surface furrolved, older 
leaves strongly bend downwards 

aer aerial roots adventitious roots on the stem from 
soil level to considerable height 
above 

al anthocyanin loser pigmented only at nodes later 8L 67 
are authocyanin reduced young leave of older plants pigmented 2L ,8 
au aurea bright yellow foliage 1S 32 
aud auroid uniform yellow foliage 12S 
bi bifurate extreme stem fasciation 12L 97 
bip bipinnata highly divided leaves 2L 68 
br brachyt1c internodes shortened 18 0 
c potate Ieai' i"el;er Ieai' segments 6L 104 
clau clausa leaves subdivided, segment t1p acute Ii;S 0 
cpt compact hab1t compact, exceedingly branched- 8L 16 
dp drooping Ieai' Ieai' drooping, elongate, dark, green 

stem weak, slender and prostrate 
e entire leaf segments feltl, mid vein distorted 4L 66 
fy field yella" bright yello., green foliage in the field 
h hair absent large trichomes absent 10L 46 

N 
CD 



Table 3.3 (Contd.) 

Gene Name Phenotype Locus 
Chromosome Site 

Hr Hirsute long hairs on adaxial leaf surf'ace 8L 46 
Hrt Hirtum increased density of larger trichomes 7L 
19 light green light green foliage colour 10S 18 
ni nitida leaves long petioled, pinnae deeply cut 8L 45 
Od Odourless, I : 'herbage With llttle or no ;volatiles 

' . ! ' 3':' \( \ 'I 
, , . I: paiegreen-2 
' , , 

pg2 " .. , 'i' I -, I •• 

pg3 palegreen-3 
sf: solanif:olia pinn ae en tire, epiculate, concave 3L 111 
tp tripinnate plant retarded; leaves tripinilately 8L 22 

I • " • 

compound ' , . , -
, , 

vi villou:s stem very hairy 10 
wd wilty dwarf plants stunted, leaves grey green, 98 20 

droop if' drought stressed 

wt wllty leaf margins curl adaxially 5L 55 

Wo Woolly all parts densely pubescent 2L 46 

yg2 yellow-green2 i"oliage uniformly yellow green 128 



Gene 

ap 
at 
bk 
bl 
bs 
bu 
ch 
ck 
cl-2 
el 
ex 
l' 
fD 

1'1 

Fs 

.g 
g1' 
gs 
hp 
Ip 

Table 3.4 Adult p~ant characters 

Name 

apetalous. 
apricot 
beaked 
blind 
brow seeds 
bushy 
chartreuse 
·corkf'- 1'rui t 
cleistogamous-2 
elongated 1'ruits 
exserted 
1'asc1ated 
fasciated 
1'le shy calyx 
Frui t stripe 
grooved 
green fruit 
green stripe 
high pigment 
Intense pigmentation 

Phenotype Locus 
Chromosome Site 

most or· part of corolla lacking 
f'rui t flesh colour 
fruit stylar end pointed 
stem terminate in 1'irst inf'lorescence 
endosperm bro"WZl 
inf'lorescences and internodes 1'ore-shortened 
corolla greenish yellow 
1'ruit ~~ splits 
1'lowers open only slightly 

-

11 

5 
2L 

11 L 

1:;; 
8L 
8L 

6L 

114 

-
38 
75 
17. 
18 
28 

113 

1'ruits fasc1ated,many loculed 11L 95 

broad distal stripe as in Lycoper.aicon hirsutum 108 11 

chlorophyll persist in the fruit locules 8L 44 
unripe 1'ruit 1dth radial green stripes 7S 5 
£ruit pigments intensified 128 
dark pigmentation of the fruit both in ripe -
and unripe stages 

N 
Cf1 



Table 3.4 (Contd.) 

Gene Name 

j jointless 
lu luteola 
mc macrocalyx 
n nipple tip 
nor iion ripening 
Nr Never ripe 
o ovate 

Phenotype 

pedicel jointless, inflorescence leafy 
corolla light green 
sepals and inflorescence leafy 
at stylar end of the fruit 
fruit ripening greatly retarded 
fruit ripen slowly to dull orange 
fruits elongate 

p 

pst 
pat 
rl 
r 2 
rin 
s 
sp 
spf 

peach fruit surface dull~ more hairy 

ss 
u 

yo 

perSistent style developing into ,beak 
parthenocarpic fruits seedless fruits 
radial cracking resistance of fruits 
yellow fruit flesh, lighter yellovT flowers 
ripening inhibitor 
Compound cluster 
selfpruning 
superpuff 

spong seed 
uniform ripening 
yellow calyx 

fruits ripen very slowly to yellow 
inflorescence strongly proliferated 
determinate habit 
extremely puffy, ho~low locals, and bell 
pepper shaped fruits 
smooth, but spongy seed 
unripe fruits lack bicolour pigmentation 
when fruit ripens 

Locus 
Chromosome Site 

118 28 
1 ,8 -, 

10S 

9 -
2L 
2L 

7S 

,S 
2L 
6L 

108 

,,' 
67 

5' 

-
o 

30 

-

14 



RESULTS 



EXl?ERII·BNTAL RESULTS 

The data collected were anaJ.ysed and are 

presented under the follo\.ing sub-heads 

A Cata10guing 

B' Estimation of response to selection 

C Eva1uation for £ield tolerance to bacterial \.llt 

D Artificial inoculation for testing resistance 

E ChemicaJ. anaJ.ysisof resistant line 

A CataJ.oguing 

Seventyeight lines germinated and genetic cata1o­

'guing of the plants was done in the seedling stage 

(Table 4.1.a) and juvenile stage (Table 4.1.b). The line 

LE 79 was studied for adult plant aqaracters (Table 4.1.c). 

In the nursery, the seedlings were ctiticaJ.ly 

studied for intensity and spread of , purple colour which 

varied greatly. The purple colour character was parti­

tioned into five groups (Table 4.2). The lines LE,186 

and LE 196 were observed completely free of anthocyanin. 

The line LE 79 had its hypocotyl, epicotyJ., cotyledons 

and first leaf' purple pigmented -: when observation was 

taken 18 days after sow.l.ng. 
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The 78 lines were further classified into t,~ 

groups - right and left - based on pby110taxy (Table 4.3). 

B. Estimation of,xesponse to selection 

The line LE 79 survived the onslaught of bacterial 

wilt. The population was studied for nine polygenic 

characters - plant hei[~t, primary branches per plant" days 

to first fruit set, days to first harvest, fruits per plant, 

marketable fruits per plant, locules per fruit, marketable 

fruit l'reight per plant and totaJ. fruit weight per plant. 

The statistical properties of LE 79 population indicated 

that the population was a normal one for characters plant 

height, primary branches per plant, days to first fruitset, 

days to first fruit harvest, marketable fruits per plant 

and locules per fruit (Table 4~4). The averages - mean, 

median and mode - coincided for the above characters and 

,thus'justified the properties of normally distributed plant 

population. 

The progenies derived from the population based on 

mass selection (intensity of selection 4.47%), single 

plant selection (pureline) and bullt selection were groll1l 

in a randomised block design with six replications. The 

data \'Tere analysed as per completely randomised design due 

to non-significance of the variation due to b1ocking(Tab1e 4.5). 
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The progenies developed through the above, three 

methods of selection 'vere significantly different for 

plant height and days to first fruit set. NO'significant' 

difference was observed among the progenies developed 

through the three'methods of selection for primary 

branches per Plant, days to first fruit harvest, total 

'fruits per plant, marketable fruits per plant, locules 
I 

per 'fruit, percentage of small fruited plants, medium 

fruited plants 'and large' fruited plant, percentage of 

plants with no cracked fruits, medium cracked fruits and 

highly cracked fruits, marltetable fruit 1-leight, and total 

fruit weight. 

Mean performances of the population selected 

plants and selected,elite single plant and their respective 

progenies for 15 polygenic characters are presented in 

Table 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 fruits per plant and marketable frUit weight 

per plant. The progenies developed through pureline 

selection ,rere superior to those developed through bulking 
, 

for days to fruit set, days to first harvest, marketable 

fruit 1,reight per plant, percentage of large fruited plants 
I ' 

and percentage of plants with cracked fruits. The bulk 



i 

progenies were superior to those developed by mass and 

pureline selection for higher locules per fruit, 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

genic characters are presented in Table 4.7. The selection 

response through mass selection was positive for primary 

branches per plant and locules per fruit. The selection 

response through pureline selection was positive for 

primary branches per plant and locules per fruit. Selection 

response through bulk was positive for plant height and 

primary branches per plant. The realised heritability 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 (-2,.99), mass (-13.31) and pureline 

(-20.4,) selection for days to first harvest. 

c. Evaluation for field tolerance to bacterial wilt 

Six independent trials "Iere conducted to evaluate 

reSistance of the line under field conditions (Table 4.8). 

Wilting, where ooze test was positive, was more in 

juvenile stage as compared to one observed in adult stage. 

3D 



Percentage of plants ldlted ranged from 1.11 per cent 

during February-May 1981 to 46.91 per cent in September­

December 1980 observed during juvenile stage. Percentage 

wilting ranged from zero during September-December 1980 

and February-May 1981 to 1.34 during APril-August 1980 

in the adult plant stage. 

D Artificial inoculation for testing resistance 

1. Screening using infected soil as potting mixture 

Out of 30 seedlings of LE 79 transplanted in 

pots wlrere the soil was taken from the diseased field, no 

seedlings "lilted. 

2. Screening for wilt reSistance through artificial 
inoculation 

31 

All the ten plants of LE 79 wilted lIlithin one week 

after inoculation along ,dth 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 ,.,ere analysed for total soluble solids I ascorbic 

acid and pH. Total soluble solid content as read by Brix 

ranged from 3 to 6 'dth an average of five in progeny 



developed through masS selection and ranged from 4 to 5 

in progeny developed through pureline selection. 

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

32 

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 pure1ine 

selection. The pH of the fruits ranged from 5.8 to 6.0. 



LE ,. 

LE 18 

I.E 23 

I.E 34 

LE 40 

IE 47 

LE 69 

LE 71 

LE 74 

-Table 4.1.a Seedling characters 

a+-, atv+., aw2+., dkv+-, Fw+-, hp-2+-, 19+-, 

1 + 1+ + + + g2-' g3 -, pg2-' pg3-' v-

+ t+ 2+ dk+ + a -, a v -, aw - , v -, Fw - I 

1 +· 1+ + + + g2 -, g3·' pg2 -, pg3 ., v -

a+-, atv+-, a,l+-, dkv+-, Fw+-, hP-2+., 19+-, 

+ 1+ + + + 192 -, g3·' pg2 -, pg3 -, v ~ 

+ t+ 2+ dk+ + + + a -, a v -, aw- -, v -, Fw -, hp-2 -, 19 ., 

1 + 1+ + + + . g2 -, g3 -, pg2 -, pg3 ., v -

+ t+ 2+ dk+ F+ + + a -, a'g -, all·, v -, w·, hp-2 -, 19 -, 

1 + 1+ + + + g2 -, g3 -, pg2 ., pg3 -, v -

+ t+ 2+ dk' + F+ a -, a v -, aw -, V -, w-, 

1 + 1+ + + + 
g2~' g3 -, pg2 -, pg3 -, v -

+ a -, 

19+ 
2 

atv+-, aw2+_, dkv+-, Fw+-, hP-2+., 

1 + + + + -, g3·' pg2 ., pg3 ., v -

+ 19 -, 

a+-, atv+-, a~+-, dkv+-, Fw+-, hp-2+., 19+-, 

+ + + + + 192 -, 193 -, pg2 -, pg3 -, v -

+ + 2+ + + h + + a -, atv·, aw -, dkv -, Fw -, p-2 -, 19 -, 

1 + 1+ + + + g2 -, g3 -, pg2 -, pg3 -, v -

+ t ,i. :>+ dk + F + + + a -, a V -, aW- -, v -, w -, hp-2 ., 19 -, 

1 + + + + + g2 ., 193 -, pg2 -, pg3 -, v -

33 



Table 4.1.a (Contd.) 

til: 75 

LE 78 

79 

82 

I.E 84 

87 

LE 88 

LE 90 

LE 93 

LE 94 

\ 

. + t + 2+ + :I-a -, a v -, aw - , dkv -, Fw -, 

1 + 1+ + + + g2 -, g3'-' pg2··' pg3~' v-

+ + hp-2 -, 19 -, 

+ '. t + '. 2+· + + + + a -, a v -, aw -,'dkv -, FW -, hp-2·, 19 -, 

1 + 1+ + + + g2 -, g3·' pg2. -, pg3 ~I v .. 

+ .. + '.2+ + + a -, atv·, aw -., dkv -, F\>T -, 

+ + +. + + 192 -, 193 -, pg2 -, pg3 -, V.-

+ 't+ ·2+ ' + + a -, a v -, atV' -, dkv -, FW -, 

1 + + + + + g2 -, 193 -, pg2 -, pg3 ., v -

+ 1 + hp-2 -, g-, 

+ . t + ::>+ dkv+ F + h + + a -, a v -, aw- ., -, w -, p-2·, 19 -, 

1 + + + + + 
g2.-' 193 -, pg2.-'. pg3 -, v-

a+ -, . atv+., a'l-i2+-,. dkv+-, FW+-, . . . 

+ + + + + 192 ., 193 -, pg2 -, pg3 -, v -

+' t ".' ::>+ dk + F + h + 1 + a -, a v -, aw- -, v -, W -, ~-2., g-, 

+ 1 + + +' +' 192 -, g3 -, pg2 -, pg3 -, v -

a+-, atv+:"; a..,j9.+;., dkV+-, Fw+;.., hp-2+", 19+., 

+' 1+' + +. + 192 ·, g3 -, pg2 -, pg3 -, v -

+ t + ?+ + F'" h + 1 + a -', a v ., al', -, cLltv-, w -, p-2 -, g-, 

1 + 1+' + + + g2 -, g3 -, pg2 -, p~-, v-

+ t + 2+ dk + F + h + + a.-, a V.-, aW-.-, v.-, w-, p-2 -, 19-, 

+ -, v -
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Tab~e 4.1.a (contd.) 

I.E 9, 

I.E 97 

I.E 98 

LE 99 

IE 101 

IE 10, 

I.E 106 

IE 107 

IE 108 

IE 111 

+ t + 2+ + + a -, a v -, 8,'1 -, dkv -, Fw -, 

~+ ~+ + + + ... g2 -,' ... g3, -,' pg2 -, pg3, -, v -

+ t + 2+ + + a -, a v -; aw -,' dkv -, Fw -, 

J. + 1+ + + + g2 -, . g3 ":". P g2 ":" p g~ - ,v ~,' 

a+-, atv+-, a~+-" dkV+-, Fw+-, hp-2+-, J.g+-, 

1 + J.+ + + + g2 -, . g3 -, pg2 -, pg3 -,v,:,:. 

+ t + 2+ dkv+ .."..+ + + a -, a v·, aw -, -, 2w.-,hp-2 -, J.g -, 

J.g~ -, 193 -, pg~ -, pg3 -, v+. 

+ t+ 2+ dk+ F+ h + J.+ a .. , a v -, aW- -, v -, w -, .. p-2 -, g-, 

+ + + + + 192 -, J.g3 ":" pg2.-' pg3 ~, v -

+ t+ ::>+ dk+ Fw+ h + 1+ a -, a v· .. , aW- -, v -, -,' p-2 -, g-, 

1+ 1+ +. + + 
g2 -, g3'~' pg2'-' pg3'-' v -

+ t + 2+ + + h + a -, a v -, 8,i'1 -, dkv -, Fw -, . p-2 -, 

J. + J.+ + + + g2 "':' g3 -, pg2 -, pg3-' v -. 

+ 19 -, 

a+-, atv+ .. , aw2+_, dkv+-, Fw+-;hp-2+-, J.g+-, 

J. + + +' + + g2 -, J.g3~' pg2 ~, pg3'-' v -

a+-, atv+-, a\12+_, dkV+-, Fw+-, .hp-2+-, 

J. + + + + + 
g2,-' 193 -, pg2 ~' pg3 -, v ,-

+ t + 2+ + F + h + a -',av -,?'w -, dkv -'. ~w -, p-2-, 

+ 1 + + + + ~g2 -, g3 -, pg2 -, pg3 -, v -

+ J.g -, 

35 



Table ~.1.a (Contd.) 

LE 11~ 

LE117 

IE 118 

LE 119 

IE 121 

LE 13~ 

LE 15'8 

LE 160 

LE 162 

a+-, atv+-, a~2+_, dkv+., Fw+., hp-2+., 19+., 

+ • + + +' "+ 192 ., 193 ., pg2 ., pg3 -, v -

+ t + 2+ + F + + + a -, ,a v ., aw ." c;ikv ., w -, hp-2 -, 19 -, 
+' ",+ '+.' + + 192 -, 193 ., pg2 -, pg3 ., v -

.. 
+ :+ 2+ +' + a -, atv -, a:w -, dkv ., Fw ., 

+ '+' '+ : '+ + 192 -, 193 -, pg2 -, pg3 ., v -

a+.,' atv+., a,l+-, dkv+., Fw+'~, 
'+ . + + +' '+ 192 -, 193 -, pg2 -, pg3 -, v -

+ t+ 2+ + :+ + + a -, a v -, aw -, dkv -, F~T -, hp-2 -, 19 -, 

+ +'" 2+ + + + + a -, atv -, aw -, dkv ., Fw -, hp-2 -, 19 -, 
'+ " + '+' '+ . + 192 ., 193 -, pg2 -, pg3 -, v -

+ + 2+ dk + 'F:+ h + a·, atv -, aw-, v -, w -, p-2-, + 19 -, 
'+ ' + ' + .. + .. + 

192 ., 193 -, pg2 -, pg3 -, v -

+ t + 2+ + :+ a -, a v -, aw - , dkv ., Fw -, 
+ ' + ' + +' + 

192 ., 193 ., pg2 -, pg3 -,v· 

+ t + " 2+ + -.+ " a -, a v -, aw ., dkv ., "" w -, 
+ + ' hp-2 -, 19 -, 

, + . +' + '+' '+ 192 ., 193 -" pg2 -, pg3 -, v-

+ + 2+ + + + + a -, atv -, aw ., dkv -, Fw -, hp-2 ., 19 -, 
+ '4' "+ +"+ 192 ., 193 -, pg2 ., pg3 ., v -

a+., atv+-, a';'+~, dkV<, Fw+~, hp-2+-, 19+., 

1 + 1 + " + ,+..+ g2·' g3 -, pg2 -, pg3 -.' v -

36 



Table 4.1.a (Contd.) 

LE163 

IE 164 

LE 166 

LE 16'7 

IE 168 

I.E 169 

I.E 1'70 

LE 1'71 

m 1'72 

+ +' 2+' + + ' + + a -, atv -, aw -, dkv -, FW -; hp-2 -, 19 ~, 
+' +' + + + 192 -, 193 ~t pg2 ., pg3 ., v -

+ + 2+ ' + + ' +, + a -,atv -, aw -, dkv -, Fw -, hp-2 -? 19-, 
, ~ +' + + 19; -, 193 ., pg2 -, pg3 ., v -

+' + ::>+ T' + '+ + a -, atv -, av- -, d1{V -, Fw ., hp-2 -, 19 -, 

+' + +' + + 192 -, 193 ., pg2 -, pg3 -, v -

+ 4o' 2+ '+, +-a -, atv -, av- -, dkv -, ,Fw -, + + hp-2 -, 19 -,' 

+ " +' + + 192 ., 193 -, p~ -, pg3 -, v -

a+-, atv+., av?+';', dkv+-, Fw+-, hP-2+-, 19+-, 

+' +' +' +' + 192 -, 193 -, pg2 -,pg3 -, v -

+ t '+ 2+ dk' + + a -, a v -, aw - , v -, FW -, 
+ +" + + + 192 -, 193 -, pg2 -, pg3 -, v-

~+-t at~+~, a.j+-, dkV+-, Fw+~, 

19~ -, 193 -, pg~ ., pg3 -, v+-

+ t +' 2+ + +' + a -, a v ... , aw -, dkv -, Fw -, hp-2 -, 
+ +' + + + 192 -, 193 -, pg2 -, pg3 -', v .. 

+ t '+ Q+ dk + .",,;.+ a·, a v -, av- -, v -, ~w -, 

+ + '+ 19~ -, 19; -, pg2 -, pg3 -, v -

:+ '+ 2+ 4o' +" a -, atv -, aw -, dkv -, Fw ., 
+ + +' + '+ 192 -, 193 -, pg2 -, pg3 -, v -

37 



Table 4.1.a <Contd.) 

LE 173 

LE 174 

m 17~ 

IE 1'76 

Lll: 1'17 

m 178 

LE 179 

LE 180 

IE 181 

IE 182 

+ t+ 2+ dk+ F+ a ~t .a v -, aW- -, v -~ . w -, 
~+.~+ + + + -,-g2 ., -,-g3 -,. pg2 ., pg3 -, v -

+ t + 2+ :+ + + a -, .a v'·~ .aw -, .dkv ., Fw.-, hp-2 -, 
+ + +. + + 

152 "', 193 -, pg2 -, pg3 -, v -

a+-, atv+., a;j+.,dkv+-,FW+-, hp·2+-, 

.,+ ~+ + + + -,-g2 -, -'-53 ., pg2 -, P53 -, v -

a+., atv+., aif+-, .dkv+., Fw+-, ,hP-2+., 

.,+ J.g+ + + + -,-g2 -, 3 -, pg2 ., ·pg3 ., v -

a+ .. , atv+., a.}+., dkv+-, Fw+-, hP-2+., 

Ig~ ., J.g3 -, pg~ -, P53 -, v+. 

+ 19 -, 

a+-, atv+., .a./-+-, .dkv+., Fw+-, hP-2+-, ,1g+-, 

,,+ 1+ + + :+ -,-g2·' 53 -, P52 -, pg3 -, v-

+ t + 2+ 'dk + "" h 2+ a -, a v -,.a", -,. v -, Fw·, P- -, 

1 + ~+ + + + g2 ., "'53 ., pg2 •. ' P53 -, v -

+ t :+ 2+ dk + F + h + a -, a v -, , aw -,. v -,. w -, p-2·, 

+ .+ + + + 192 -, 193 -, pg2 -, pg3 ·,.v -

a+-, atv+-, aif+-,.dkV+-, Fw+-, 

1 + J.g+ + + + g2-' 3-, pg2-, pg3-'v-

+ t + 2+ dk + F:+ a-, av-, aw .,. v-, 'IV-, 
19~ -, 193,·, pg;., pg3 -,v+. 

+ 19 -, 
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Table 4.1.a (Contd.) , , . . . '. 

" , 

I.E 183 a+-, atv+-, a..}+-, dkV+-, l'w+-, 

19~ '- ,lg3"" pg~ -, pgj -, v+. 

T'C> 1 <>1. ' + 't'" 2+ '+ ,+ 
.u!lI O"t" a -, a v -, a'l-T - , dkv -, Fw -, 

1 +' + + + + g2 -, 193 ., pg2 -, pg3 -, v -
., ' 

, ' ' + t + 2+ dkv+ ' + m 18, a -, a v ':'" aM ':" ' -, F'l-I -, 

+ + + +' + 192 -, 193 -, pg2 -, pg3 -, v'· 
" . " 

+ t + 2+ dk + F + til: 186 a -, a v -, aW - , v -, w .. , 
, , ' 

1 + '+ + + + ~ -, 193 -, pg2 -, pg3 -, v -

'+ "" hp-2 -, 19 -, 

h + 1 + ' P-2 -, g-, 

+ 1 + hp-2 -, g., 

I.E 187 + t + 2+ dk + F' + h 2+ l + a -, a v -, aw- -, v -, w -, P- _, g-, 

IE 188 

til: 190 

I.E 191 

I.E 192 

19+2' 19+ pg+ pg+' v+ -, 3-' 2-' 3-' -
+ + 2+ dl + ',t. + + a -, atv -, a'llt -, tV -, F1rT -, hp-2 ., 19 ., 

1 + 1+ + + + g2·' g3 -, pg2 -, pg3 -, v -

a+., atv+-, aw2+_, dltV+-, Fw+-, '+- + hp-2 -, 19 -, 

,+ 1+ + + + -g2 -, g3 -, pg2 ., pg3 -, v -

, , 

+ t + 2+ + + '+ + a ,-, a v,-' aw -, dkv -, Fw-, hp-2 -, 19,-, 

l + 1+ + + + g2 -, g3·' pg2 -, pg3 -, v -

39 



Table 4.1.a (Contd.) 

IE 193 

IE 195 

I.E 196 

LE 197 

LE 198 

IE 199 

a+-, atv+-, aw2+., dkv+., FW+-, hp-2+., 19+., 

1 + 1+ '+ + + g2·' g3.-, pg2·' pg3 ., V· 

at _, atv+., aw2+-, dkv+., FW+-, hP-2+-, 19+-, 

19+2' 19+ pg+ pg+ v"" -, 3·' 2 -, 3 -, • 

+ a -, 

1 + 1+ + +. + g2 -, , g3 ., pg2 -, pg3 -, v -

+, t"" ~+ dk+ F"" h2+ 1+ a -, a v·, a~ -, v·, 'W -, P- ,-, g-, 

"" + + ""' "" 192 -, 193 -, pg2 ., pg3 -, v -

+ t "" 2+ + F + + + a -, a v -, aw -, dkv -, w·, hp-2 ., 19 -, 

1 + 1+ + + + g2·' g3 -, pg2 ·,· pg3 ·,·v-

+ t + 2+ dk + . F + .~ + a~, a v -, aw -, v -, w-, hp-2 ., 19 -, 

1 + + + "" "" g2 ., 193 ., pg2 -, pg3 -, v -

+ t + 2+ + + + + a-, a v -, aw .. , dkv -, ~'1 ., hp-2 -, 19 ., 

+ + + + + 192 -, ,lg3 -,' pg2 ., pg3 -~ v -

40 



I.E , 

LE 18 

liE 23 

I.E 34 

Table 4.1.b Juvenile characters~ 

+ + al+ + + acu -, aer -, -, are -, au -, aud+-, bi+-, 

dkv+-, dp+-, bip+-, br+ .. , c+-, clau+-, cpt+-, 

e+-, fy+-, h+-, Hr+-, Hrt+., 19+., n1+-, Od+-, 

pg~ -, pg3-' sf+-, tp+., v1+-, wd+-, wt+-, 
+ + wo -, yg2 -

- + + + + + + + a:cu -, aer -, al -, are -, au -, aud -, bi -, 

bip~-, br+-, c+-, clau+-, cpt+-, dkv+-, dp+-, 

e+-, ry+-, h+-, Hr+-, Hrt+ .. , 19+-, bi+-, Od+-, 

pg~ -, pg3 -, sf+-, tp+-, vi+-, wd+-, "rt+-, 

Wo+ .. ,yg~ -

acu+., aer+-, al+-, are+-, au+-, aud+-, bi+-, 

+ + t+ + bip bip, br -, c -, olau clau, cp -, dkv -, 

+ acu -, 

biP+-:, 

e+-, fy+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, 

+ + f+ t + v1+ + pg2 -, pg3 -, s -, p .. , -, wei -, 

Wo+-, yg~ 
'" 

+ al+ + + + + ae~ -, . -, are -, aU -, aud -, bi -, 

br+-, 0+-, clau+-, opt+-, dkv+-, dp+-, 

* Observations were not reoorded for the )lUoes 
lulted very early. 



Table· 4.1.b (Contd.) 

I.E 40 

LE44 

I.E 47 

acu+., aer+., al+., are+-, au+., aud+., bi+., 

bip+., br+., c+., clau+., cpt+., dkv+., dP+-, 

e+., ry+., h+., Hr+., Hrt+., 19+., ni+., Od+-, 

+ + 1'+ t + vi+ + wt+ pg2 .'. pg3-' 6 -, p., -, wd ., -, 
+ + \-10 -, yg2 -

+ + al+ + +. + bi+ acu -, aer - I -, are ., au -, aud -, - , 

bi + b + + 1 + t+ dk +. + P -, r -, c -, c au -, cp -, v·, dp -, 

e+-, 1'Y+-, h+., Hr+-, Hrt+-, 19+-, ni+-, Od+., 

pg~., pg3 .,,61'+., tp+., vi+-, wd+., wt+., 

+ + wo .'. yg2 • 

+ + al+ + + + i+ acu ., aer ., ., are -, au ., aud ., b -, 

bi + b + + 1 + t+ dk + ' d + p., r·, c,.,., c au -, cp ., v ':" p., 

e+-, ry+-, h+~, Hr+-, Hrt+., 19+., ni+-, Od+-, 

pg~ ., pg3 -, 61'+-, tp+., vi+., wd+., wt+., 

wo+., yg~ • 

acu+-, ,aer aer, al+-, are are, au+., aUd+-, bi+-, 

bip+., br+."c+-, clau+., dkv+., 4p+-, e+-, 

1'Y+·, h+-"Hr+., Hrt+~, 19+., ,ni+., Od+., pg~ -, 

pg3 -, ~r+., tp+., vi+., wd+-, wt+-, WO+., yg~ • 
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Table 4.1. b (Contd.) c 

?~ + + a1+ + + + + I.E ;; acu -, aer -, ., are -, au -, aud ., bi -, 

I.E ?8 

bip+-, br+., c+-, c1au+-, cpt+., dkv+., dp+-, 

e+., ry+., h+., Hr+., Hrt+., 19+-, ni+., Od+., 

+ + r+ t + i+ pg2 -, pg3 ., s ., p -, v -, 
+ + 

Wo -, y~ -

+ + a1+ + + d+ bi+ acu ~, aer -, -, are ., au -, au -, -, 

+ b+ + c1 + t+ dk+ d+ bip -, r, -, c ., au -, cp - , v -, p -, 

e+-,. fy+., h+., Hr+-, H!t+-, 19+., ni+-, Od+-, 
, . 

+ + f+ t + + pg2 -, pg3 ., s -, p., vi ., + ..... + wd -, wu -, 

+ + i.zo ., yg2 -

LE ?9 + acu -, aer aer, + ' a1 -, + au -, ' + aud ., bi+-, bip+., 

I.E 82 

br+., '+ c -, clau+., cpt+-., . + 
dkv·, + dp -, + e -, 

fy+., h+., Hr+-" +' 19+-, h1+-, Od+-, pg~ Hrt ., -, 
+ sf+-, tp+-, + wd+., ,-rt+. , + + pg3 ., vi ., Wo ., yg2 -.. 

acu+-, aer+-, a1+-, are~-, au+., aud+., bi+-, 

bip+-, br+., c+~, clau+., cpt+·, dkv+., dp+-, 

e+-, fy+-, h+-, Hr+-, Hrt+., 19+-, ni+., Od+-, 

pg~ ., pg3 -, sf+-, tp+., vi+-, wd+-, ,-rt+., 

W + + 0-, yg2 -
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Table 4.1.b (Contd.) 

" LE 87 

LE 88 

LE 90 

+" acu ., 

bip+-, 

+ 81+ + + aer -, -, are ., au ., 

b + + +" t+ r -, c ., c1au -, cp -, 

aud+., b1+-, 

dkv+-, dp+-, 

e+., ry+., h+~, Hr+., Hrt+-, 19+-, n1+-, Od+-, 

+' + r+ t'" .., + + pg2 -, pg3 -, s -, p -, vi -, wd -, wt -, 
+ + vlo -, yg2 .. 

+" -I- +. + +" + +' acU ., aer -, a1 -, are ., au -, aud -, bi -, 
+ + + ' + + " + + bip -, br -, c ., clau -, cpt -, dkv -, dp -, 

e+-, ry+-, h+., Hr+-, Hrt+-, 19+-, n1+-, Od+-, 

pg~ -, pg; -, sf-l--, tp+-, vi+-, wd+ .. ,wt+-, 
+ +" wo -, yg2 -

acu+-, aer+-, 81+ .. , are+ .. , au+-, 

1 + b+ + 1 + " t+ b P -, r -, c -, c au -, cp -, 
" " " 

aUd+-, b1+-, 

dkv+-, dP+-, 

e+-, fy+-, h+-, Hr+-, Hrt+-, 19+-, n1+-, Od+-, 

pg2 -, pg3 -, sr+-, tp+-, vi+-, wd+-, wt+-, 

+ + Wo -, yg2 -

+" + + +. + + + acu -, aer -, a1 -, are -, au -, aud -, bi -, 

+ b+ + 1 + t+ dk+ + bip -, r -, c -, c au -, cp -" v -, dp -, 

+ l\' + +. t+ + n1+ + e -, fy -, h .. , Hr -, HI' -, 19 -, -, 0 d -, 

+ + f+ t + vi+ + .... + pg2 -, pg3 -, s -, p -, . -, wd -, , ... -, 
+ + \-10 -, y~ -
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Table 1;..1. b (Contd. ') 

LE 93 

,I.E 91;. 

I.E 95 

Ll!; 97 

a:e(;l~-,;, aer 

br+-" 'c+-, 

ry+-, h~~, 

aer, aJ.+-, au+..;, aud+-, bi+-, bip+-, 

clau+..;, cpt+-, dkv+-, dp+-, e+-, 

Hr+ Hrt+ 1 +, :1.+ Od+ + -,-, g -, n, -, -, pg2 -, 

+ r+ t + 'vi+ d+ wt+ + + pg3 -, s -, p -, -, W ":" -, Wo -, yg2 -

+ + aJ.+ + + + b + acu .. , aer -, -, are -, au -, aud -, i-

b1p+-,' br+-, c+-, ',clau+-:-; 'cpt+-, dkv+-, dP+-, 

e+-, fy+-, h+-,Hr+-, Hrt+-, 19+-, m+-, Od+-, 

+ '+ f+ t + vi+ + t+ pg2 -, ·pg3 -, s -, p -, -" wd -, w -, 
+ + wo -, yg2 -

+ + al+ + + acu -, aer -, -, are -, au -, 

+ + + + + bip -, br -, c -, clau .-, cpt -, 

aud+-, bi+-, 

dkv+-, dp+-, 

e+-, fy1f~, h+-" Hr+-, Hrt+-, 19+-, m+-, Od+-, 

+ +, f+ t + + + ..... + pg2 -, pg3 -" s -,. p -, :vi -" wd -, ,." -, 
+ '+ Wo -, yg2-

acu+-, aer+-, aJ.+-, are+-, au+-, aud+-, b1+-, 

b1p+-, br+-, c+-, clau+-, cpi+-, dkv+-, dp+ .. , 

+ +'+ +' + + + + e -, fy -, h -, Hr -, Hrt -, 19 -, m -, Od -, 

+ + 'f+ t + 'vi+ wd+ pg? -,' pg3 -, s -, p -, -, -, 
+ + Wo -, yg2 .. 
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Table 4.1.b (Contd.) 

LE 98 

LE 99 

til: 101 

LE 10, 

+ acu -, aer aer, aJ.+-, + au -, aud+-, bi+-, bip+-, 

br+-, + c -, + clau ., cpt+-, + dkv ., + dp -, + e -, 

fy+-, h+-, Hr+-, Hrt+., 19+-, ni+-, Od+-, pg~ -, 
+ pg3 -, ""+ s~ -, tp+., + vi -, + wd -, wt+ + ., Wo ., + yg2 -

+ acu ., aer+-, aJ.+-, + are -, + au -, aud+-, bi+-, 

b ° + b ++ l + t+ dk + ,j, lop·, r -, c-? c au ., cp·, v -, dp~, 
+0 + + + +. + . + + e·, fy -, h., HI' ·,.Hrt .• , 19 -, ni·, Od·, 

+ + f+ tp+. viol- d+ wt+ pg2 ., pg3 -, s -,-~ -, w·, ., 
+ + ' We ., yg2 • 

+ + + + + ++ acu ., aer -, aJ. -, are -, au ., aud -, bi -, 

biP+-, br+-, c+-, clau+-,. cpt+-, dkv+.; dP+-, 

e+., ry+-, h+.", Hr+-, Hrt+-, 19+., ni+-, Od+-, 

pg+ pg+ ., sf+., tp+., vi+-, wcl.+., wt+-, 2·' 3 
+ + Wo -,. yg2 -

acu+-, aer+-, aJ.+., are+., au+-, aud+-, bi+-, 

biP+-, br+., c+-, clau+-, cpt+-, dkv+., dp+., 

+ f + h+· ·Hr+ Hrt+ 1 + i+ Od+ e -, y -, -, -, -, g -, n -, -, 

+ + f+ t + vi+ d+ wt+ pg2 -,. pg3 -, s -, p -, -, w -, -, 

. We+", , yg~ -



Table 4.-1.' b (Contd. ) 

tEl 106 

IE 107 

I.E 108 

I.E 121 

acu+-, aer+-, al+-, are+-, au+-, aud+-, bi+-, 
+ + + + + + + bip -, br -, c -, ,clau -, cpt -, dkv -, dp -, 

e+-, ry+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

+ + f+ t + ..... + d+ wt+ pg2 :-' pg3 -, s -:, p-, v.!. '-, W ,-, -, 

+ + wo -, yg2 -

acu+-, aer+-, al+-, are+-, au+-, aud+-, bi+-, 

biP+-, br+-, C+-, clau+-, cpt+-, dkv+-, dP+-, 

e+-, fy+-, h·-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

+ + f+ t + ..... + wd+ wt+ pg2 -, pg3 -, s -, p -, v.!. -, -, -, 

+ + wo -, yg2 -

acu+-, aer+-, al+-, are+-, au+-, aud+-, bi+-, 

+ + + + + '+ + bip -, br -, c -, clau -, cpt -, dkv -, dp -, 

e+-, fy+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

pg~ -, pg3 -, sf+-, tp+-, rt+-, wd+-, wt+-, 

Wo+-, yg~ -

+ + + ++ + +' acu -, aer -, al -, are -, au -, aud -, bi -, 

bip+-, br br, C c, clau+-, cpt+-, dkv+-, dp+-, 

e e, fy+-, h h, Hr+-, Hrt+-', 19+-, ni+-, Od+-, 

pg~ -, pgi - sf sf, tp+-, rt+-, wd+~, tit+-, 

+ + vl0 -, yg2 -



Table 4.1. b (oontd.) 

I.E 160 acu+-, aer aer, a1+-, 8ll+., aUd+-, bi+-, bip+-, 

br+-, c+-, clau+-, cpt+-, dkv+-, dp+-, e+-, 

f + h+ + t+ 1 + i+ d+ + Y -, -, Hr -, Hr -, g -, n -, 0 -, pg2 -, 

+ :r+ t + . + .... + t+ w + + pg3 ~, s -, p -, V2 -, wu -, W -, 0 -, yg2 

. 6 + +a1+ + + + + LE 1 1 acu -', aer ,-, -, are -, au -, aud -, bi -, 

I.E ,162 

IE 163 

biP+_, br+_, c + -, clau+-, cpt+ -, dkv+-, dpt -, 

+' ?r+ h+ Hr+ - t+ - ,. + i+ Od!\!-e -, .J -, -, -, Hr -, ~g -, n -, -, 
+ + I r+ ' ,~+ i+ d+ ..... + pg2 ., pg3 -, s -, vp -, v: -, w -, wu -, 

\-10+"", yg~ -

+ + a1+ + + + b + acu -, aer -, -, are -, au -, aud -, i-, 

bip+-" br+-, c+-, clau+-, cpt+-, dkv+-, dp+-, 

e+-, ty+., h~-, Hr+., Hrt+., 19+-, m+.; Od+., 

+ + f+ tp+ n+ d+ ..... + pg2 -, pg3 ., S -.' -, -, w -, W" ., 

Wo+-, y~ -

biP+_ br+-, ~c+-, clau+-, cpt+-, 
I 

e+-, ty+-, h+-, Hr+-, 19+-, ni 

+ + .+ + -, sf -, tp -, V2-, wd -, 
" 
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Table ~.1.b (Contd.) 

LE 164 + acu -, aer aer, al+-, + au -, + aud -, bi+-, bip+-, 

LE 165 

IE 166 

LE 167 

+ br -, + c .. , + clau -, cpt+-, dkv+-, + dp -, + e -, 

fy+-, h+-, + Hr -, + Hrt -, 19+-, + ni -, + Od -, pg~ 
+ pg3 ... , sf+-, tp+-, vi+-, wd+-, ''It+- , + wo -, yg~ 

, 
acu+-, + aer -, + al -, + are -, + au -, aud+-, b"+ J. -, 

Bip+-, br+-, c+-, clau+-, cpt+-, dkV+-, dP+-, 

e+-, ry+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

pg~ -, P~ -, sf+-, tp+-, vi+-, wd+-, ,,~+-, 

W + + o -, yg2 -

+ + +' + + + + acu -, aer -, al -, are -, au -, aud -, bi -, 

bip+-, br+-, c+-, clau+-, cpt+-, dkv+-, dP+-, 

e+-, ry+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

+ + al+ + + d+ b'+ acu -, aer -, -, are -, au -, au -, J.-, 
bip+-, br+-, 0+-, clau+-, cpt+-, dkv+-, dP+-, 

e+-, ry+-, h+-, Hr+-, Hrt+-, 19+-, ni+-, Od+-, 

pg~ -, pg; -, sf+-, tp+-, vi+-, wd+-, wt+-, 

+ + wo -, yga -

-, 
- ' 
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Table 4.'1. b (Contd.) 

I.E 168 acu+-, aer+-, al+-, are+-, au+-, aud+-, b1+-, 

b1p+-, br+-, c+-, clau+-, cpt+-, dkv+-, dP+-, 

e+-, ty+-, h+-, Hr+-, Hrt+-, 19+-, n1+-, Od+-, 

I.E 170 

I.E 182 

I.E 184 

pg+2 pg+ -, 3 
+ + wo -, yg2 -

f + t+ + + wt+ -, S -, P -, vi -, wd -, -, 

+ + + + + + + acu -, aer -, al -, are -, au -, aud -, b1 -, 

b1 + b + - + 1 + t+ dk + + p -, r -, c -, c au -, cp - , v -, dp .. , 

e+-, ty+-, h+-, Hr+-, Hrt+-, 19+-, n1+-, Od+-, , 

pg~ -, pg) -, sf+-, tp+-, v1+-, wd+-, wt+-, 

+ + Wo -, yg2 -

+ + + + + +' + acu -, aer -, al -, are -, au -, aud -, b1 -, 

b1 + b + + ~ + t+ dk + d + P -, r -, c -, C.Lau -, cp -, v -, p-, 

e+-, ty+-, h+-, Hr+-, Hrt+-, 19+-, n1+-,. Od+-, 

pg~ -, pg) -, sf+-, tp+-, vi+-, wd+-, 'Iolt+-, 
+ . + Wo -, yg2 -

+ + al+ + + + b1+ acu -, aer -, -, are -, au -, aud -, -, 

b1p+-, br+-, c+-,clau+-, cpt+-, dkV+-, dP+-, 

e+-, fy+-, h+-, Hr+-, Hrt+-, 19+-, n1+-, Od+-, 

+ + f+ t + vi+ + wt+ p~ -, pg3 -, s -, p -, -, wd -, -, 
+ + \-10 -, yg2 
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{1-I03f? 

Table 1t.1. b (Con td. ) 

LB. -186 acu+~, aer aer, al+-, au+-, aud+-, bi+-, 

i +·+ +' + t+ '+ b P ~, br -, c ~, olau ., cp -, dkv ., 

ni+-, Od+-, pg~-, pg3., sf+., tp+., 

n+-, wd+-, wt+., Wo+-, yg~ 
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LE 79 

Tab1.e 4.1,.c Adul.t p1.a.nt characters 

ap+-, at+-, bk+-, b1.+-, bs+-, bu+-, ch+-, 

ok ok, c1.-2+~, e1.+-, ex ex, f+-, iD+-, 
+ + + + + '+ + .+ 1'1. -, Fs -, g -, gf -, gs - I hp -, Ip -, J -, ' 

1. + + + ~T+ + + luu, mc -, n -, nor -, ~r -, 0 -, p-, 
+ t+ + + + + + pst -, pa -, rl -, r 2 -, riD -, s -, sp -, 

spf+-, ss+-, u+-, ye+-

52 



Table 4,.2 Classification of tomato lines based on intensity and 

1 

I.E 
I.E 

>I< 1 
2 

~ 
5 

spread of anthocyanin pigment in seedling stage 

Classes· 

2 3 4 5' 

186 IE 69 IE 34 I.E 5 IE 23 
196 I.E 95 IE 40 IE 18 LE 78 

I.E 107 liE 44 I.E 71 LE 79 
I.E 119 LE 47 LE 74 liE 165 
LE 160 liE 82 IE: 75 LEW4 
I.E 185 IE 93 IE 84 IE 1,75 
IE 193 LE 97 IE 87 I.E 17'1 
I.E 194 IE 101 LE 88 liE 178 
IE 199 I.E 106 IE 90 I.E 180 

I.E 118 IE 94 
I.E 164 IE 98 
LE 166 IE 99 
IE 167 IE 105 
I.E 172 IE 108 

Seedlings completely free of anthocyanin 
Seedlings with upper part of the hypocotyl region free of anthocyanin 
Seedlings with f'ull hypocotyl region with anthocyanin 
Seedlings "lith hypocotyl and epicotyl region with anthocyanin 
Seedlings "lith hypocotyl, epicotyl, cotyledons and first leaf' 
with anthocyanin 

CJl 
W 



Tab2e 4.2 (Contd.) .'. 

CJ.asses 

1 2 3 4-

I.E 179 I.E 114-
I.E 181 IE 117 
IE " 183 I.E 111 
IE 184- IE 121 
IE 188 I.E 124 
IE 189 I.E 158 
LE 190 IE 161 
IE 192 IE" 162 
I.E 195 IE 163 
I.E 197 I.E 168 
IE 198 I.E 169 

I.E 170 
IE 171 
LE 173 
IE 176 
I.E 182 
LE 185 
I.E 187 
I.E 191 



Tab1e 4.3 Classification of tomato seedlings 
based on phyllotaxy 

C1asses Classes 

Left Right Left Right 

I.E 18 I.E , LE 16, ~E 

I.E 23 LE 44- IE 166 IE' 

LE 34 IE, 47 I.E 167 LE 
IE 40 I.E 69 IE 169 IE 
I.E 71 I.E 74 LE 173 IE 
IE 75 I.E 79 I.E 174 IE 
IE 78 IE 84 \ LE 176 I.E 
LE 82 I.E 90 I.E 177 LE 
IE 87 LE 93 IE 179 I.E 

I.E 88 I.E 97 LE 182 LE 

IE 94 IE 99 IE 183 LE 
IE 95 IE: 101 IE 184 I.E 

IE 98 IE 105 IE 188 I.E 

I.E 106 IE 107 IE 189 LE 
LE 111 LE 108 LE 191 IE 
IE 121 I.E 114 I.E 192 IE 
I.E 124 I.E 117 I.E 193 IE 
IE 158 IE 118 LEE 194 I.E 

LE 162 I.E 119 LE 199 LE 
IE 163 IE 160 
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161 
164 
168 
170 
171 
172 
17, 
178 
180 
181 
185 
186 
187 
188 
190 
195 
196 
197 
198 



Table 4-.4- Statistical properties of the base population of LE 79 

Characters Range Mean Median Mode Standard Coefficient 
deviation of variation 

Plant height (em) 50-125 70.74- .± 2.23 71' 71 17.00 24-.04-

Primary branches per plant 1-8 3.97.± 0.19 4- 4- 1.4-3 35.96 

Days to first fruit set 34--82 58.82 .± 1.4-3 58 50 11.52 19.58 

Days to first fruit harvest 66-113 94-.36 .± 1.53 94- 94- 10.94- 11.59 

Frui ts per plant· 2-53 17.02 + 2.07 14- 3 14-.37 84-.4-3 

Marketable fruits per plant 1-4-8 14-.25 .± 1.86 9 7 12.88 90.4-3 

Locules per fruit 2-6 3.69.± 0.10 4- 4- 0.69 18.71 

Marketable fruit weight 
per plant (g) 

39-154-1 517.79.± 58·.52 44-0 79 4-05.4-3 78.30 

Total fruit weight per 
plant (g) 

39-14-85 445.53.± 54-.58 351 378.13 84-.87 



Table 4., General analysis of variance 

Mean square s 
Sources of df Plant Primary Days to Days to Total Market- Locules Small variation height branches first first fruits able per fruited (em) per plant fruit fruit per fruits 

per plant fru! t plants set harvest plant (%) 

Methods of 2 223.18*' ." 0.29 • 23.35* 13.10 52.77 . .23.46 0.08 34~.23 
selection 

Error 12 49.59 0.25 2.19 6.ltO 18.64 17.21 0.03 92.70 

'Hean sqUaXes 

Sources of df . Medium . Large . Plants .. Plants' . Plants 'dth Marketa- Total variation fruited 'fruited with no with medium higbJ.y ble fruit fruit 
plants .plants cracked cracked cracked weight per weight 
(%) (%) fruits fruits (%) fruits (%) plant. (g) per plant 

(%) (g) 

19.49 
• 

14ethods of 2 214.77 0.86 38.71 609.79 4438.91 1719.88 
selection 
Error 12 96.74 131.60 52.25 '12.41 181.07 31495.78 34140.21 

*- P = 0.0, 

U1 
--J 
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Table 4.6 Mean performance of base population, selected plants, 
single plant and their respective progenies 

Characters Mean 
--Bulk Mass Pureline 

Plant height (cm) 72.00 62.48 59.12 
(70.74) · (73.00) (74.00 ) 

Primary branches per plant 4.46 4.68 4.20 
( 3.97) ( 4.67) ( 4.00) 

Days to first fruit set 37.20 ~.10. 33.60 
(58.86) ( .00) (56.00 ) 

Days to first fruit harvest 68.37 
(94.36) 

· 65.99 
(76.00) 

66.55 
(87.00) 

Fruits per plant 16.32 19.51 12.99 
(17.02) (44.00) <53.00) 

Marketable fruits per plant 13.01 15.98 11.17 
(14.25) · (39.67) (48.00) 

Locules per fruit 3.65 3.63 3.42 
( 3.69) ( 3.33) ( 3.00) 

Small fruited Plants~ (%) 8.35 
(12.50) 

22.73 , 5.00 
( 0.00) ( 0.00) 

Medium fruited plants2(%) 74~94 ' 73.15 71.00 
(68.~~) 0100.00 ) (100~00) 

Large fruits Plants3 (%D 16.90 4;27 24.00 
(18.75) (0.00) ( 0.00) 

Data in parentheses indicate the mean performance of 
population, selected plants and single plant 

1 Plan'ts "l'li th ave rage fruit weight les s than 20 g 

2 Plants with average fruit ,~eight of 20 - 40 g 

3 Plants with average fruit 1'1eight more than 40 g 

CD 
(P=O. 05) 

9.70 

2·0.4-

-
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Table ~.6 (Contd.) 

Characters Mean 

Bulk Mass 
CD 

Pureline (P = 0.05) 

Plants wi~hout cracked ~3.~5 ' ~3.85 ~3.85 
fruits (%) (50.00) (33.33) (0.00) 

Plants with medium cra'cked: 34.39 35.~9 37.58 
fruits5 (%) (29.17) (66.67) (100.00) 

Plants with highly cracked 28.73 27.06 22.14 
fruits 6(%) (20.83) (0.00) (0.00) 

Marketable fruit weight 375.51 391.87 433.50 
per plant (g) (445.~) (1156.67) (1118.00 

Total, frui,t weight per 507.00 ~85.27 470.10 
plant (g) , '(517.79) (1296.33) (1325.00 ) 

4 Plants with'zero per cent cracked fruits 
I. 

5 Plants With 70 -25 per cent cracked fruits 

6 Plants with more than 25 per cent cracked fruits 



Table 4.7 Values o£ selection di££erential (8), 
selection response (R) 'and realised 
heritability (h2) 

Characters s. R 

Plant height (cm) B 1.26 
M 2.26 -10.52 
P 3.26 -14.88 

CD (P :: 0.05) 9.70 

Primary branches per plant B 0.50 

Days 

Days 

M 0;70 0;01 0.10 
P 0.04 0.36 , 

CD (P = 0.05) 

to nrs t ~rui t set B -21.60 
M -10.80 -11.90 
P - 2.80 -22.40 

CD (p = 0.05) 2.49 

to £irst £ruit harvest B -25.99 
M -15.05 -~3·3~ 0.88 
P - 7.36 -~e.~ 

CD (P = 0.05) 3.62 

* Negative vamues and values exceeding one are omitted 
B :: BuJ..k 

M:: Mass 
P = pureline 
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Table 4.7 (Contd.) 

Characters S R h2>1< 

Total fruits per plant B -0.70 
M 26.98 -24.49 
P 35.98 -40.01 

CD (P = 0.05) 7.71 

Marketable fruits per plant B -1.24 -
M 25.42 -23.68 -
P 33.75 -36.23 

CD (p = 0.05) 4.57 

Locules per fruit B -0.04 
M -0.36 0.30 
P -0.69 0.42 

CD (P = 0.05) 0.22 

Marketable fruit weight B -69.96 
per plant (g) M 771.13 -764. 79 -

P 672.40 -684.60 -
CD (P = 0.05) 440.19 

Total fruit weight per B -10.79 
plant '(g) M 778.54 -811.05 

P 807.21 -854·90 

CD (P = 0.05) 53.65 
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Table 4.8 Resistance of IE 79 under field conditions 

Number Juvenile stage Adult stage 
Population of Plants % of plants plants % of 

wilted plants wilted plants 
wilted wilted 

Base population 1 81 38 46.91 0 0 

. Progenies2 

Mass 360 , . 1.38 ,0 .0 

Bulk 360 ;: .. '1.11 0 0 

Pureline 72 2 2.77 0 0 

Bulk3 118, 4, 3.79 13 1.14 

Bulk4 1781 143 "8.02 22 1.34 

Bulk' 306 ,2 16.99 0 0 

Bulk6 ,41 - ' 4· 0.73 

1 September - December 1980 
2 February - May 1981 
3 APril - August 1980 
4 APril ..; August 1980 

5 September - December 1980 
6 I>1ay - September 1980 
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DISCUSSION 

Bacterial ,dl t caused by Pseudomonas 

solanacearum is the most serious disease of' tomato 

in the acidic soils of Kerala. The cultivation of 

the crop has become impossible due to the incidence of 

this w.~ ~~€!!~ disease •. My attempt to evolve 

a line tolerant/resistant to this disease 'l>lould be . 

highly appreciated. The present.investigation was 

carried out to identif'y a line (s) tolerant/resistant 

to bacterial wilt. ·An ef'f'ective breeding programme f'or 

wilt resistance essentially consists of COllection of' 

germplasm, catalo~ng of the lines thus collected, 

screening for resistance, improving the line thus 

isolated through appropriate breeding methods and finally 

evaluating its· yield potential for the economic culti­

vation of the crop. 

Gerroplasm collection 

Tomato lines reported tolerant/resistant to 

bacterial wilt 'l>rere collected from AVRDC, Tal'll1an. The 

lines ,.e.re .CL 8<1-0-7 .. 1 GS, CL 11d-0-2-2-0-3 UG, 

CL 32d-0-1-t9 GS, CL 143-0-6-9 00, L 1 GS, Venus and 



Saturn. La Bonita an introduction made by N.B.F.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 Genetics Cooperative" 

1980 provides an exhaustive list of genes which could 
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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, juvenile 

stage or even in adult plant stage of the crop. Acosta 

(1964) reported that the resistant lines to bacterial 

wil t 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 fe,,, of the resistant lines. The present study 

could identify the line IE 79 (CL 32 d-0-1-19 GS) with 

tolerance to bacterial wilt. The detailed genetic 

cataloguing of the line revealed high content of mltho­

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 (1964) 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 fruits are undesirable characters during marketing. 

Genetic improvement of the tolerant/resistant line 

Scientists at University of west Indies (1968-'~9) 

reported close linkage between ~ecessive genes for 

reSistance and genes for poor fruit characteristics. The' 

line LE 79 isolated for field tolerance had also poor 

fruit characteristics like small fruit size (average fruit 

weight 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 University of Hawaii (1951). 

Being a self-pollinated crop conventional breeding methods 

like pureline selection and mass selection were initially 

done to upgrade the fruit size of the line, keeping 

reSistance intact. The efficiency of different methods 



of selection was compared with progressing the' , 

generation through bulking. Significant differences 

due to the three methods of selection were observed 
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only for plant height and days to first/. ' The initial /fru.ttsRl: 

criteria of selection both in pureline and mass sele-

ction methods '-Iere fruit yield and absence of' cracking. 

Selection based exclusively on'fruit yield and absence 

of cracking may have been responsible for nonsignificant 

differences due to different methods of selection ,;1 th 

respect to other polygenic characters. A trai t-'I'dse 

selection making use of discriminant function equations 

would have been more appropriate in such situations. The 

Realised heritability 'l'las higher (0.88) for days to fruit, 

harvest indicating considerable scope for selection of 

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

Evaluation 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 indicated field tolerance of the line. To 

confirm the tolerance under artificial conditions, the 

seedlings were transplanted in pots filled "dth earth 

from known andconfirmed diseased plot,s. Here again, the 



seedlings ldthstood the test of tolerance. The 

artificial inoculation technique as suggested by 

Winstead and Kelman (1952) caused susceptible reaction 

in the line under test. l-lel11 and Ho (1976) found that 

certain tomatoes showed an uncertain degree of susce­

ptibility to bacterial wilt anen they were exposed to 

high inoculum densities; differences in inoculum denSity 

may, therefore, explain the differences in the expression 

of resistance. The reSistance of bacterial vult 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 inoculum denSity and 

temperature can alter the disease resistance. 
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SUMMABY 

1. One hundred and sixtyfive lines of tomato 

collected from different sources were sown during 

September 1980 to isoiate line(s) resistant/tolerant to 

bacterial "dlt. Genetic cataloguing of aVailable lines 

was also attempted; 

2. Seventyeight lines germinated were critically 

examined for seedling characters as given in the Report 

of the Tomato Genetics Cooperative, 1980. The line LE 79 

had its hypocotyl, epicotyl, cotyledons and the first 

leaf purple pigmented, as observed 18 days after so"dng. 

3. The line LE 79 survived the onslaught of 

bacterial wilt. The statistical properties of'LE 79 

population indicated that the population was a normal one 

for plant hej.ght, primary branches per plant, days to 

first fruit set, days to first fruit harvest, marketable 

fruits per plant and locules per fruit. 

4 . .An attempts "TaS made to improve the fruit size 

and productivity of the line (LE' 79) through pureline 

selection and mass selection. A comparison of the 

effectiveness of the above methods with bulkirig was also 



made. The progeny develoPed through pureline selection 

were superior to those developed through bUlking for 

69 

days to fruit set, days to first fruit harvest, marketable 

fruit· weight per Plant, percentage of large fruited 

plants and percentage of plants with cracked fruits. The 

selection response obtained through mass selection was 

positive for primary branches/plant and locules/fruit. 

The realised heritability was very high (0.88) for days 

to first fruit harvest indicating thereby the scope of 

going for selection to develop still earlier lines. 

5. The tolerance/resistance of the line IE 79 

was further evaluated in six independent triaJ.s. The 

percentage of plants susceptible ranged from zero to 1.34 

per cent (adult plant stage) indicating a case of tolerance. 

6. Under ~ificiaJ. inoculation as proposed by 

Winstead and Kelman (1952), the line LE 79 became susce­

ptible as any other susceptible line. This may possibly 

be due ,to high inoculam density in artific1aJ. inoculation. 
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ABSTRACT 

Bacterial wilt caused by Pseudomonas solanacearum 

is the single disease causing the greatest damage in 

tomato grown in the acidic soils of Kerala. Isolation of 

a line(s) tolerant/resistant 'IoTould be a worthwhile attempt 

which would have considerable impact on tomato production 

in Kerala. 1m experiment ... TaS planned and carried out during 

1980-'81 in the College of Horticulture, Vellanikkara to 

isolate tolerant/resistant line to bacterial _wilt. 

$eventy eight lines collected from different sources 

where genetically catalogued as per the Reports of the 

Tomato Genetics Cooperative, 1980. Field screening indicated 

the tolerance of one line, LE 79 (OL $g-32d~1~19 GS) 

received from AVRDC, Taiwan. This line had indeterminate 

gro"rth habit, green shouldered and medium sized fruits and 

the seeds covered by yell01. gel. 

The line 1ITas gro1lm in the field continuously for 

six seasons to confirm the tolerance/resistance. The 

susceptibility ranged from zero per cent to 1.34 per cent 

in the adult plant stage. 

Breeding methods like pure1ine and mass selection 

were adopted to improve the fruit size and other characters 



of the resistant line. Genetic information like 

reaJ.ised heri tab11ity wer'e gathered for plant height, 

primary branches per plant, days to first fruit set, , ' 

days to first fruit harvest, fruits per plant, marketable 

fruits per plant, locules per fruit, marketable fruit 

,~eight per plant and totaJ. fruit "reight per plant. 

The tolerance/resistance ... ras tested using so11s 

from susceptible plots. Here again, LE 79 showed freedom 

from disease infection. The artificiaJ. inoculation 

proposed by v1instead and Kelman (1952) caused suscepti­

bility in the' resistant line. This may probably be due 

to high inoculum density which aJ.ter the disease resistance. 
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