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INTRODUCTION

Bacterial wilt caused by Pgeudotmonas golanacearum

E.Fe Smith is the most serlous disease affecting
successful cultivation of tomato (Lycopersicon

esculentum L,) in the warm humid tropics. Conventional

plant protection methods have falled to control this
disease. Breeding for resistance is the obvious

choice left. Two sources of resistance have been
reported and a good number of resistgqt varieties have
come up. The b;éaking dowﬁ_pf resistance 1s the most
serious constréI;;_in breeding bacterial wilt resistant
tomatoes. The tomato line LE 79 (CL 32d-0~1-19 GS)
reported resistant to bacterial wilt in Kerala, was
resistant only to three of eight isolates tested., This
points to the need for continuous evaluation of
varieties for resistance to bacterial wilt., Studies on
genetics of wilt resistance showed that resistance is
controlled meinly by recesél&e genes., Crosses involving
resistant varieties were more resistant than the
resistant cultivars themselves, This fact needsto be

investigated,

The reports on undesirable linkage between

resistance and poor fruit characteristics present a



grim outlook for bacterial wilt resistance breeding
programmes. Lines having good resistance to bacterial
wilﬁ assoclated with appreciable £ruit size have to be

identified.

The present system of altermate row planting with
susceptible check for fleld screening in reaistence
breeding programmes is handicapped with high probabillity.
of escépe, . A practical and more feasible method o
field screening, if devliced, would enable the continuous

evaluation of lines for resistance.

The present study was formulated with the following

objectives

i, To evaluate a set of ncn-segregating and segregating
populations of tomato for resistance to bacterlal
wilt

2e To evaluate newly bred Foy and F., hybrids of tomato

3
for resistance to bacterial wilt

3e To evaluate & set of tomato lines for wilt
reglstance under two environments

4, To study the genetics of fruit shoulder colour

in lntervarietal crosses involving Pusa Ruby and

LE 79



5. 7To evaluate the effectiveness o0f gpot = planting
as a method for varietal evaluation against

bacterial wilt



%%ém 0// c,gf;é’m/m




REVIEW OF LITERATURE

Bacterial wilt caused by Pseudomonas solanacearum

E.I'se Smith is one of the most destructive plant dlseases
in the warm humid regions of the worlds About 106

specles of plants are susceptible to Pseudomonas

solanacearum (Young, 1946). According to Kelman (1553)
the major susceptible gpecles belong to the family
Solanaceae, aAmong the solanaceocus vegetables, tomatoes
and egg plants were more susceptible than peppers

(Chupp and sherf, 1960).

A, Origin, races and strains of Pseudcomonas golanacearum

It is not known in which continent Pscudcomonas

golanacearum arose. HMajorlty of evidence indicate that

the sitrains are products of long evolution occuring
independantly in different areas on different hosts

(Buddenhagen and Kelman, 1964),

Tremendous geographical variation occurs in
Poseudomonasg golanacearum. Hayward (1964) described
‘the pathogen as complex consisting of different races
differing in host range and pathogenicity. Buddenhagen
(1960) found that the race affecting banana is not
related ecologically or etlologlecally to the race causing

bacterial wilt in the dicotyledenous plants. Okabe and



Goto (1961) conducted detalled gtudies on the gtrains of

Pseudomonas solanacearum. They seperated isclates from

Japan into 40 groups based on blochemical properties,
serological reactions and sensitivity to virulent phages.
They further recognised three types of strains,
1, strains sgpecialiged in pathogenicity
2. stralns specialised in pathogenicity and other
physlological and morphological characters
3. straing speclalised in becteriological characters

only’

Buddenhagen et al., (1962) classifed 4000 isolates
from Gentra; and South Armerica into 3 races broadly
based on their pathogenicity. Race 1 attacked solanaceous
crops and certain diplold bananas. Race 2 was pathogenic
on bananas and heleconias. Race 3 was pathogenic to
potato and temato but weakly pathogenic on other
solanaceous crops. Buddenhagen gt al., (1968) studied
the carbohiydrate catasbolism in different pathogenic
strainsg of Pacudomonag solanacearum, They found that
T strain of race 1 was @ifferent from B end SFR strains
of race 2, the two strains of race 2 being similar
metabollcally. Races 2 and 3 had more agglutinins in
common then either has with race 1 (Morten et al., 1966).,

Keshwal and Jdoshi (1976) studiad ten‘isolates of

I3



Pgcudomonas sclanacearum and found that the isclate G 5/73
could infect ageratun, tomato and brinjal but not other
solanaceous hosts. Rath and Addy (1977) also studied tén
isolates of Pgeudomonas sclanacearum attacking tomato

and found that they all belonged to race 1. They were
morpholegically alike, but exhiblted variations £for
blochemical properties as gelatin liquefaction, action |
on milk, starch hydrolysls etc. Serologically six of

them could be grouped into one,
B. Symptomatology of the disease

Generally the first expression of the disease 1s a
vilting of the lowver leaves of the plant (Walker, 1952
Chupp and Sherf, 1960). The wilting is usually accompanied
vith yellowing of older leaves, Dwarfing and stunting of
the plant may also occur (Young, 1946; Kelman, 1953), A
very characteristic and_distinct indication of bacterial‘
wllt is the appearance of bacterial coze from the injured
vascular regions (Ashrafuzzeman end Islam, 1975). The
roots and lower part of the stem appearing normal from
outside, show a browning of vascular bundles and a watere
soaked appearence in the root (Chupp and Sherf, 1960).
Eventually dark brown to black areas develop due to éecay'

of root system and the whole plant dies ofE,.



C. Mechanism of wilting

The pathogeq, Pseudoﬁonas golanacearum is aerobie,
gram negative, non=spore forming, rcd..shaped and motile
with one or several polar flagella (Acshrafuzzaman and
Islam, 1975; Kraenz et al., 1977). It survives in soil
under natural conditions for as long as six years.

Once a susceptlble host is available, entry is mainly
through the root system (Walkér, 1952y Chupp and Sherf,
1960; Kranz gt al., 1977). Libman et al. (1964)

feported the entry of pathegen through uninfested roots.
Kelman and Sequeira (1965) found that root to root |
contact is not necessary for infection. The bacterium

may emerge out from diseased regions and infects at

the point of origln of secondary roots.

The first visible symptom following infection is
observed within two to eight days (Kelman, 19537 Chupp
and Shertf, 1960); The pathogen is first detected in
the xylem vessels from which they progress into the
intercellular spaces of cortex and pith causing
lysigenous cavities (Walker, 1950), Severe wilting
is caused by vascular plugging (Walker, 1952; Hussain
and Kelman, 1958). Hussain and Kelman (1958) alsc
reported that mere vascular plugging alone does not

cause wilting as majority of vascular bundles are not



blocked even in wilted plants. Further, plugging was
also observed even when inoculated with weakly virulenti
strains where no wiléing was seen, All the virulent
strains produced'an extra cellular slime, the wilt
induecing materizl. Dased on cobservations, they suggestéd
that the virulent strains after entry into the host .
multiply rapidly in zylem and form slime in abundance
vhich causes a marked lncrease in the viscosity of
vasgcular stresm. They interfére with water movement
resulting in wilting, According to Buddenhagen and Kelman
(1964) virulence is a term toco complex to be explained
based on extra cellular slime only, since virulence in
the sense of stra;n speclficity is not related to the
presence or absence of glime formation. Kelman (1954)
reported that fluldal white colonies with pink centresn
are highly pethogenic while butyrous red colonies are
weakly pathogenic or non-pathogenico All strains rapidly
change in culture from pathogenic form with mucoid

often fluidal colonies to an avirulent form with small

butyrous colonies (Kranz et al.e 1977)«

Break down of plant tissues due to bacterial wilt
is attributed to the cellulase and poly galacturonase
enzymes produced by the bacterium (Hussain and Xelman,
1957) . Conginueﬂ tigsue decay and plugging finally
result in the death of¥the plant.



D, ©Spread cof disease

Dissemination and spread of the disease through decayed
and diseased plant parts were reported (Chupp and sherf, |,
1960s Kelmen and Sequeira, 1965; Kranz gt al., 1877).
Release of a large number of bacteria into the soll £rom
infected plants play an important role in the rapld spread
and infection of adjacent plants, Spread of the dlsoease was
favoured by various cultivation practices like transplanting,
cutting and pruning end also by furrow irrigation (Walker,
1952}, Keshwal gt al. (1978) found that the pathogen is
apparently not seed borne in tomato, brinjal or in chillles.
Plants grown from seeds from infected plants or fron

artlifically inoculated sewds were not normally diseased,
E. Pactors affectling spread of disease
1, Envircnmental factors

The disease was favoured by high tempersture (Walker,
1952) . Vaughan (1944) found no disease symptom below
21°C, However, infectlon took place at temperature as
low as 13°C, Plants grown in sand severely wilted at
27°C and recovered when temperature was brought down
to 12°C, Vhen the temperature was again brought back
to 21¢C the plants wilted agein. According to Chupp and

Sherf (19260} the temperature range for discase development



was between 15 to 38°, with an optimum at 29 to 35°C.
Kranz et al. (1957) reported that disease incidence was
maximum between 21 to 35°C. Gallegly and Walker (1249)
found that high soil moigsture alsc favoured disease
development, The disease could also occur in dry solls
(Chupp and Sherf, 1960). Gallegly and Walker (1949)
also reported increased disease incidence with increase
in air temperature from 15 to 28°C. They found that
disease incidence was greater at low light intensity
and at short days, On the contrary, Hildebrandt (1950)
obtained increased disease incidence at higher light

intensity and at long days.
2. Soll and climatic factors

The disease wasg generally observed high in red
laterite soll (Heaton and Benson, 1968). Chupp and
sherf (1960) observed no disease incidence in alkaline
soils. The areas where the greatest loss.occﬁred had
2 pi of 5 to 5.5, Remadevi and Menon (1980) studied
the seasonal incidence of bacgterial wilt in the acidic
tropical goils of Kerala, They reported maximum disease
incidence during October and November, The disease
incidence was observed minimum during February. No
significant correlation was observed between the various

environmental factors and disease incidence. Hildebrandt



(1950) observed the highest bacterial wilt incidence
at 32° with a low nitrbgen concentration in either
long or shor£ days. The severity of infection increased
with higher phosphorus levels and reduced with high

nitrogen levels (Walker, 1952).
3. Plant pathogenic organismg

Lucas et al. (1955) observed higher incidence of
bacterial wilt in soils infested with root-knot nematode,
Meloidogyne incognita. Temiz (1968) found increased
infection in the fomatp variety Floradel in the
presence of nematodes, Vilt development'occured earlier
and mcrtality was higher in both resistant and
susceptible cultivars of tomato in soll infested with

Pseudomonas solanacearum and Meloidogyne incognita, than

those growvn in soil infested with bacterium alone
(Napiere and Quimio, 1980). Sellam et al. (1980)
obgerved gsevere bacterial wilt in pot tests caused by
combihed inoculation of bacteria and nematode but not
with either alﬁﬁe. The presence of bacterium iﬁ the
soil had no effect on galling., Goth et al. (1983)
found that becterial wilt resistance in the tomato line
LE 79 was broken down when roote~knot nematode larvae
were added at the rate of 100/10 cm pot at the time of

inoculation with bacterial isolates. They suggested
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nematode resistance should also be considered in future

breeding programmes against hacterial wilt.
4. Plant age and inoculation technique

The plant age had no marked effect on susceptibility

to Pscudomonas golanacearum in susceptible lines, In

résistant lines, susceptibllity decreased with increase
in age of the plants (Winstead and Kelman, 1952), Jenkins
and Nesmith (1976) also reported better survival of
seedlings of yreslistant tomato varieties Venus and
saturn when planted at elght weeks of age. Winstead
and Kelman (1952) found no significant difference in
disease incidence wilth varying plant populations from

45 to 450 plants/flat.-.

F. Methods of control

Various methods have been used to control bacterial
wilt. Crop rotations are of limited value unless long
rotations with non-susceptible croés are followed
(Ashrafuzzaman and Islam, 1975). In tomatoes the
rotation Vigna sp. followed by malze and cabbage/okra
followed by Vigna sp. and maize gave effectlve control
of the disease (Sohi et al., 198l1). Jones gt al. (1966)
obtalned reduction in wilt by covering the test plents
with black plastic films and fumigating with DCB, nomex

and vordex, Attempts have been made to control bacterial



wilt by dipping plants in 200 ppm streptomyein for ten
minutes followed by Xocidelot 250 ppm for 60 minutes
before transplenting (Pastyka gt al., 1973). Eanfinger
and Mc Carter (1976) found that out of several
chemicals tested, methyl bromide, chloripicrin and
vorlex were the most effective to control bactexial

wilt,

Complete control of bacterial wilt was obtained
by grafting tomato sclons on to resistant stock

Solanum diversifolium, The two species Were found

highly compatible and the root stock was also resistant
to root~knot nematode, Meloidogyne incognita {(Reyves,
1967}, Vvillareal et al. (1970) obtained satigfactory
control of bacterial wilt by grafting 3 veeks old

tomato scions on resistant tomato stocks, Selection

1i69 and Hawail-2, Baecterial wilt incidence was brought
down from 60 to 6% in infested soils by grafting
commercial tomato line N«52 on a resistant stock

Selection 5808«~2 (Lycopersicon pimpinellifolium)

(Cherero, 19621. Felix (1973) found that tomato

scions tongue-grafted on Solanum torvum rootstocks

vere reaistant to both bacterlial wilt and root-knot
nematodaes, PRacteriasl wilt incidence was reduced below
1076 when temato scions were grafted on resistant

brinjal stocks (Lum and Wong, 1976). Kaan (1977)
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reported 5 small frulted tomato llnes with good resistance
to bacterial wilt ac sultable stocke for grafting., Of

these Cranite was also resistant to nematodes, Meloldogyne

incognita. Peregrine and Ahmad (1982) grafted wilt
susceptible commercial culéivars ﬁoma and Floradel on

Solanum torvum rootstocks. The dgrafts were planted round

the year., The average survival was 66,65 and 56,5%
regpectively. Russell (1978) reported that the disease

is very difficult to be controlled by chemical or cultural
methods and accordingly there are many programmes of

breeding for resistance.
G. Sources of resistance

Breeding for resistance to bacterlal wilt in
tomatoes started first at the North Carolina Agricultural
Experiment Station, Us;8.A. in 1944, Good resistance
under f£leld conditions were cbiained with Loulsiana Pink

and a Lycopersicon esculentum line T 414 from Puerto

Rico, Crosses between these two tomatoes were congidered
as promising sources of reslstance to bacterial wilt
(Weaver, 1944)., The same results were also obtained by
Aberdeen (1946) in (ueensland, He also found that the
two tomato cultivars Sensation and Marvel showed good

registance to Pseudomonas solanacearnum but the £ouit

qualities of these varleties were poor. In the annual



report of the sSchool of Agriculture, North Carolina
State College (1950~'51) tomato lines with good
resistance to bacterial wilt were féported; Only e
very few of them bore fruits of markehable size.
Abeyvagqunawardena and Siriwardena (1963) tested 49
tomato varieties and hybrids for thelr resistance to
bacéerial wilt. The North Carclina lines 1960-8,
1960-=-2a, 1962-D2, 19§1u57n55M and the tomato varieties
Masterglobe and Rahangala were the most resilstant to
bacterial wilt., Susukl gt 2l. (1964) developed
tomato varleties OTBI and 0TB2 vith improved resistance
tc bacterial wilt by selectioﬁ from tomato lines NC
1953-60N and NC 1953-64N respectively, Acosta et al.
(1964) reported a new source of resistance to bacterial

wilt in Lycopersicon pimpinellifolium (PI 127805A),

in croses involving popular varietlies of U.S.A.,
Manalucie and Floradel with a resistant line from

North Caroliina, & few lines resistant to Pseudomonas

Solsnacearum were evolved (University of Florida, 1967).
Henderson and Jenkins (1972) reported two bacterial
wilt resistant tomatc varieties, Venug and Satumn.

Both the varieties were derived from orosses among
Louisiana Pink, Beltsville 3814, Pan hmerica, Rutgers,

Marglobe, STEP 174 and Kanalucie at different levels,

13



High levels of resistance were observed both in green
house and outdoors with three tomato IlIntroductions
65~8,, 66-53, and 68-S, from U.S.A. (akiba et al..
1972). Daly (1973) reported that lines III IRAT and
0TB,, were also resistant to Psecudomonas solanacearumm.

2
In a screening programme conducted at the Agian

Vegeteble Research end Development Centre, Taiwan in
1978 involving 247 cultivars, two additlonal scurces
of resistance were observed in the accessions 1737
and 1937 (AVRDC Tomato report, 1975), Daly (1976)
reported that the tomato variety IRAT L3 was falrly

resistant to Pseudomonas solanacearum with only 15%

of the plants wilted even 80 days after transplanting
in the fleld, The line V¢ B=l=2-1 wasg resistent
regardless ¢f inoculam density in a trial involving
43 varieties and lines (Mew and Ho, 1976). The
tomato lines FP=~1l, FP=-2 and FP=5 were cbserved

tolerant to Pseudomonas solanacearum (University of

Malaya, 1977). Sonoda and Augustine (1977) conducted

field tests with 72 tomato lines. In the first test

16

no resistant plants were observed in Hawali-7981, CRA=£6

selegtions or in PI 126408, OUnly 1% of the plants

were kllled in the line Hawall 7997. The standard wilt

rasigtent line Saturn showed 3% wilt incidence and
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susceptible check Walter got completely wilted, In
the second test the lines PI 365930, PI 212441 and
PI 263722 showed only 2, 4 and 10% willting
respe;tively. The wilt incideﬁce Qas 70% in the
culti%ar Walter and as high as 99% in the cultivar
Florida MH-1, Saturn and Venus showed 57 and 60%
wilting respectively. In another three fielﬁ tests
involving 121 cultivars and l ines, only 7 to 19%
wilt incidence was observed in the line PI 126408
and in the cultivers Venus and Saturn (sonoda, 1977).
In green houge trials the cultivar Ve 4 was found
resistant {(Graham ¢t al., 1577). Resistance was also
observed in the line V& 48~1 in Taiwan (AVRDC, 1978),
Bedeker (1977) observed resistance in the tomato

lines Vo 2=1UC and Vo 11-iUCG 10 elght isclates of

Pscudomonas golanacgarum. Moderate resistance to
bacterial wilt was observed inthe’tomato lines L-3972,
L=3987 and CL 8d-0-7-1 (AVRDC, 1979). Soncda et al.
(1980) confirmed wilt resistance in the lines Hawaii
7977, CRA-66 and PI 126408, Out of the four cultivars
tegted for resistance to bacterlal wilt, the cultivar
Ve/Nova was the most resistant (Bissonauth, 1980).
Sunarjono (19280) found that the breeding lines AVREC 15
and AVRDC 33 were resistant to bacterial wilt,

Reglstance was also cbhgerved in the lines CL 328~0=1-25
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and in Hawall 7996, Ramachandran et al. (1980)
evaluated 36 tomato varieties for theixr resistance
to bacterial wilt in the warm hunld tropical soills
of Xerala., Reslstance was observed on in the
cultivar La Bonlta and CL 32d-0-1-19 G35, an AVRLCC
line, Hogque gt al. (1981) conducted fleld tests
with 25 varleties and found that the lines CL 8d«0
and CL 143-0-13 were highly ;esistanto Celine
(1981) reported field tolerance to bacterial wilt

in the line CL 32d=0-1-19 GS, Lin and Chen (1982)
reported that TSS 1L derived from a cross between the
Fl's of Break 0'day x V¢ 8=1l«2=1 and Manapal x Vc
8=l=2~}] was highly resistant to bacterial wilt., In
a trial conducted at Embrapa.in Brazii, thé AVRDC
1ine CL 1131=0-0~38=-40 was found resistant to
bacterial wilt (Instituto Nacional de pesquisas de
Amazonia, 1983), Coth et al. (1983) tested selected
tomato lines and cultivars to eight lsolates of
Pgeudomonas solanacearum (K 60, A 21, TFP 12, TFP 13,
126408~1 and Tifton 80-1 belonging to race 1, W 82
belonging to race 3 and FF, an uwnknown race. They
found that the line CL 32d-0-1-19 GS was rezistant to
3 isolates K 60, 124608~1 and Tifton éO-l of race 1,
The cultivar Venus was resisﬁant énly to the isolate

126408-1 of race 1. Peterson gt al. (1983) reported
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high resistance to bacterial wilt' in the tomato cultivar

Scorpio in South Eastern Queensland.

H. Break down of resistance in reportedly resistant

varieties

Many tomato varieties previously consldered resistant
in the U.S.A. and the Philllpines were susceptible to

isolates to Pseudomonas sgolanacesrum in India (Rao gt al.,

1975), Abeyagunawardena and Siriwardena (19263) found that
the Los Banos line of tomato reported resistant in
Phillipines was susceptible in Sri Lanka. They suggested

the presence of different races in Pseudononas solanacearum.

Krausz and Thurston (1975) observed that the cultivar Venus,
resistant to the isolate K 60 -was susceptible to the
isolate LB 6, Jenkins and Nesmith (1976) tested the
resistant tomato cultivars Venus and Saturn to Indian and

American isolates of Pseudomonas solanacearum. They

found that both the cultivars were highly susceptible to
American isolates at 2 to 4 weeks of age when both stem
and root were inoculated. But they became highly resistaﬁt
after 4 to 6 weeks., With the Indian isolate, both the
cultlvars were susceptible upto ten wecks of age when stem
inoculated. They found that the Indian isolate was more
virulent than the American isolate. Mew and Ho (1976)

found that tomato accessions 21 and 81, found resistant



under field tests shifted from resilstant ﬁo moderately
resistant at higher inoculam densities using artificial
inoculation, Bedeker (1977) found that disease reactlion
varied from cultiver to cultivar and among isolate
mixtures@\ Saturn and PI 303811 could withstand only
weakly virulent isélétes and thelr mixtures and succumbed
to all highly virulent isolates and their mlxtures £rom
Taiwan., Sonoda (1977) observed that tomatoes resistant
to wilt in Hawaillan soils were susceptible at Fort Plerce,

Florida.
I. ¢CGenetics of resigtance

The genetics of bacterial wilt resistance wés
found complex (Russell, 1978). There are two primary
sources of resistance, The first being the North
Carolina source expressed by derivatives of Louisiana
Pink, was inherited as a recessive character and
controlled by polygenes (Singh, 1961), Suzukl gt zl.
(1964) reported that resistance was quantitatively
inherited both in ﬁomaté and brinjal. Thrze tomato
cultivars (Ve 1li-l, Saturn and Kewalo) resistant to
bacterial wilt and the - corresgponding Fi progeny of
two way and three vay crosses were inoculated with a
weak isolate and a virulent igpolate of Pgeudomonas

solanacearum. The progeny vas found more resistant
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than the parents. This showed that resistance o
bacterlal wilt was controlled by multiple recessive
genes acting additively (AVRDC, 1975). Ferver (1976)
crogsed wilt resistant PI 126408 plants with susceptible
Bonny Begt and Floradel, Segregating ratios in Fzs
suggested that resistance was polygenically inherited,
Reciprocal crosses showed that no extra chromosomal
inherlitance was involved. 7The genes involved in wilt
reslstance were addifive and no dominance wes observed.
Graham and Yap (1976) conducted varianmce component
anaiysis of parents, Fls, nga Bcls and Bcas 0f a cross
between the resistent line Ve 4 aznd a susceptible
cuitivar Walter. Wilt resistance showed a narrow

sense of herltability of 42%, broad segse of heritability
of 53% with a degree of dominance of 5%. A dlallel
analygis using six cultivars showed that geca was more
than sca, It was suggesteé that inheritance of registance
was due mainly to additive gene action. Mew and Ho
(1977) found that polygenic inheritance was modified by
changes in temperature., Villereal and Lal f1978) found
that cﬁosses between resistant cultivars were more

resligtant than the resistant cultivars themselves,

A second type of resistance was reported in

JchoEersicon pimpinellifolium (PI 1278052) (Acosta gt 3l.,
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1964 Mohanekumaran et al., 1969 and Roddick, 1974).
Acogta et al. (1964)-founﬂ that resistance cbhserved .
in Lycoversiceon pimpineilifeoliuvm was partlally dominan%
in the seedling stage., In mature plants resistance waé
controlled by recessive gehes. 'Sreela@hakumary (1983){
used two distinct sources of resistance, one derived !

from Loulsiana Pink possessing North Carolind type .

of gene system and the other from PI 127805A possessing

Lycopersicon pimpinellifolium type of gene system-and f

crogses were made to f£ind cut inheritance of combined -

wilt resistance to bacterial wilt in tomato . Studies,

with the parental lines, F,5 and F,a indicated a '

y
complimentary a2nd hypostatic tyﬁe of digenic recessive.
gene system regponsible for combined wllt resistonce. ;
Tikoo gt zl. (1983) reported the presence of two :
independent genetic systems .for resistance to bacteriai
wilt, The reaistanée;in CRA=-G6 gel=A from Hawail wasg 1
governed by multiple recessive genes. In contrast, .
the genotype 663-12«3 from Taiwan had a monogenic

dominant resigtant resctlon, : . I

J, Iinkage of wilt resistance with fruit characters

Two serious drawbacks tc the successful developmeﬁ@

of a bacterial wilt resistent tomato variety were the |

Iy
n
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labile expregssion of resistance and poor quality fruits
in many of the sources cof resistance, Hany Sf the ﬁorth
Carolina lines resistant to bacterial wilt had no
marketable fruit size (Russell, 1978). Acosta {1964)
reported a linkage between sir, ?he gene for indeterminate
plant habit and wilt resistance., No associatlon was
cbserved between the gene 'u' ccontrolling imméture
£ruit colour and reaistance to bacterial wilt. ({(Acosta
et al., 1964), HNone of the resistent selections had
fruits with marketeble size. A few lines had a yellow
gel around the seeds.of ripening fruilts, Investigations

on registance to Pseudomonas solanzcearum indicated a

close linkage between recessive genes for reslstance
and genes for peor f£rult characteristics (University of
West Indles, 1968), Celine (1981) also observed a‘
vellow gel around the geeds of a resigtant line LE 79

(CL 320=D=1wl1% GS).
K. Biochemical basis of resistance

Mohanakumaran et al, (1969) observed higher content
of the gteroldal glycoalkaleoid OC -tomatin in reslstant
lines. The content of ¢C ~tomatin lncreased after -
inoculetion in resigtant varieties. Roddick (1974)
also observed higher levels of OC ~ tomstin in the

roots of Lycopersicon pimpinellifolium accessions -
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resistant to Pseudomgnag solanacearum than in susceptlble

cultivars. .
L. Inoculation technigues

Winstead and Kelman (1952) evaluated the reslative
effectivencas of various procedures to inoculate
sugceptible and resistant tomato plants, Preliminary
tests with naturally infested scills or diseased plant
debris showed the superiority of pure cultures for
inoculation under green house conditions. Inoculations
elther by puncturing the stem through a drop of
bacterial suspension placed on the leaf axill or by
pouring & bacterial suspension over wounded secondary
roots were equally effective on susceptible tomato
plants, Stem incculations gave the highest disease
incidence with resistent tomato plants. However the
best differentiation between resistant and suscepitible
plants was made based on root inoculations. Lin et al,
(1974} inoculated tomato plants by clipping off leaf
tips with sclgsors dipped in a suspension of bacterial
culture and obtained wilting to the same extend as

found in plants grown in naturally infested £field.
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MATERIALS AND METHODS

The present studies were conducted at the
Instructiocnal farm, Ccllege of Horticulture, Kerala
Agricultural University, Trichur during September to
February, 1983-'84, January to May, 1984 and
September to February, 1984-'85, The farm 1ls
located at an altitude of 22.25 M above mean sea
level and lies at 10° 32' N latitude and 76° 16' G
longitude. The farm experiences a typical warm
humid troplcal climate, The laterite loam soll
of the experimental site is deep, well=dralned and
moderately acidic (pH 5.,1). The soil hes a high

inoculam of the bacteria, Pseudomonas solanacearum

. BEJF. Smith resulting in heavy losses to solanaceous
vegetables due to wilt. The present studies

congisted mainly of five parts

A. Evaluation of a gset of nonesegregating and
segregating populations of tomato for resistance

"0 bacterizl wiltc

~ B, Evaluation of newly bred r, and FB hybrids of

tomato for resistance to bacterial wilt

C. Evaluation of a set of tomatq lines for wilt

resistance under two environments



D,

A,

2e

Genetics of fruit shoulder colour in inter-

varietel crosses involving Pusa Ruby and LE 79

Bfficiency of spot-planting as a method for

varietal evaluation against bacterial wilt

Evaluation of a sct of non-segregating and
segregating populations of tomato for resistance

to bacterial wilt

Materisais
a) Honesegregating populations
(1) Saturn
(14) LE 79
(1ii) Pusa Ruby
{iv) Pusa Ruby x LE 79 (Fl)
b) Segregating populations
(1) Pusa Ruby x LE 79 (FQJ
(i1)  saturn x LE 79 (F,)
¢} Susceptlble check

(L) Pusa Ruby
Lay out and experimental design

The experiment was conducted during September to

February, 1983-'84 in a uniformly fertile and wilt

sick soll. There were 60 plants/non-gsegregating
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population and 280 and 200 plants In Saturn x LE 79 F2

and Pusa Ruby x LE 79 F, respectively, The

2
susceptible check, Pusa Ruby was spot-planted wlth
all the plants in both the segregating and non-
segregating populaticong. The plants were critically
examined for the incidence of bacterizl wilt, The
wlliting of susceptible check indicated the presence
of virulent pathcgen in the soii, Bacterlal-ooze
test was also carried out in each of wilted plants to
confirm bacterial wilt, The diasease rating was done

as per the scale suggested by Mew and Ho (1875).

R = resistant (2120% plants wilted)

MR = moderately resistant (20 to 40% plants
wilted)

MS = moderately susceptible (40 to 60% plants
wilted) '

S = susceptible (60% plants wilted)

The following observations were also made.

a) Days to first fruit set

b} Days to first fruit harvest

¢) TFruits/plant

d} Fruit vield/plant

The data were analvsed to test the varience

within each line.
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Fl plants were also simultaneously raised in pots
to produce Fzs for the next season and F2 in the fielad

. were selfed to produce F, seeds,

B. Evaluation of newly bred F2 and F3 hybrids of

tomato for resistence to bacterial wilt

1. HMaterials
a) Parents
(i) Saturn
(1) LE 79
(i1ii) Puse Ruby
b) F,5
(4) saturn x LE 79 (F,)
(i1) Pusa Ruby x LE 79 (Fz)
c) Fa8
() Saturn x LE 79 (Fg)
(11) Pusa Ruby x LE 79 (Fs)
d) Susceptible check

(1) Pusa Ruby
2. Layout and experimental design

The parents, F,s and Fss'developed during previous
geason were raised during September to February, 1984-'85,

There were 67 plants in Saturn, 65 plants in LE 79,
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70 plants in Pusa Ruby, 406 plants in Satumm x LE 79 Foo
458 plants in Saturn x LE 79 Fs and 430 plants each in

Pusa Ruby x LE 79 F, and F Each individual plant was

3.

. apote~planted with the susceptible check, Pusa Ruby.

Observations were made on bacterial wilt incidence and
disease rating was carriled ocut as in the previocus
experiment, The following cbservations were also

recoxrded,

a) Days to first £rult set ,
b) Days to first £ruit hazvest .

c) Fruits/plant \
d) Frult yield/plant

@) Average fruit welght

The data vwere analysed to test the varience

within each line.

C, Ewvaluation of a get of tomate lines for wilt

resistence under Lwo environments

. HMaterials '

The materials included tomato iines LE 206, LE EOBﬂ
LE 209, LE 210, LE 211, LE 212, LE 213, LE 214, LE 217,

LE 79, LE 79 1FG, LE 79 DG, LE 79 LFF and IIHR Bwr 34 A,

Pusa Ruby wes the susceptiblé check, The accesslon

numbers, name, pedigree and source of the tomato lirnes

are given in Table 1,



Table 1.

Accession nunmber, name, pedigres and source of tomato lines

Ottawa 66 (F3)

iﬁ;ﬁgﬁ?on Name Pedigree Source
Lycopersicon
easculentum
LE 206 CL Oe0=Del=30wd Veellele2-1B/Saturn AVRDC Taiwen
LE 208 CL 143m(=l0e=d=l2 VCeudB=1~/Tarm chico III =dO-
LE 209 Ch 1104w0ule7ieie? Vc-g-loug/Saturn/éh Tro=22/ 0=
Veellel-lg
LE 210 ClL 1131=00=38=40 Ve-48=1/Tamu chico IIX aGQ-
gh Tm=25/Ve=1lelalg)
LE 211 CL 135116 Carorich/Vo=1i=i=Ug/Vc-11= - JO=
l=lig Be2///(ahi Tm=2a/Vc=3-
1eZwl) wdmd=l
LE 212 CL 1351wiwd Carorich/Ve=1l-1-Ug/Ve=lle s [
1-Ug Bcziah Tiliw 28/ VCmBulaml=
98/Vem9IS] «2=98)
LE 213 CL 1219=0m=Gu=2 71483 N/VC~Omle2=908// 0=
VCuOmlw2u0B/// VCmleln2-01
LE 214 CL 948e0e20=2 KL 1/Ve=11<3=-44/1339/ —d0=

(W]
(Contd.) o

g



Table 1. (Contd.)

Accesslon .
number Name Pedigree Scurce
LE 217 Louisiana Pink E.C. 143572 (PI 270196) Vegetable
Laboratory,
UShA
BARC=-¥ USA
LE 79 ClL, 32d-0~1-19 GS . Vew9-1.+2-3/Venus AVRDC Talwan
LE 79 LFG CL 32d~0wlelel=l.19 GS " VemO=1=2«3/Venug KAU
Vellanikkara
LE 79 DG CL 324=0=}=1=1~1=19 G5 Ve=9ale2-3/Venus =00
LB 79 LY¥P CL 320a(=lwi-=l=1=19 G3 - VQ=Oml=2«3/Venus =30
LE 79 SPR CL 320=0=l=l~lel=19 GS Ve=0=1=2=3/Venus =GO
ITHR Buwr 34 A cees stea I1I8R
Bangalore
LE 5 Pusa Ruby Improved Meerutl x Sloux IART

Mew Delhi

1€
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E During September to FPebruary, 1984-'85 the lines

IIHR'Bwr 34 A and LE 79 SPF were also evaluated
R

along with the lines evaluated in the first season,

The plants were grown in a randomised block design

with 24 plants/line/replication. The spacing was

G0 x 60 ¢ms The lines were genetically catalogued

according to the procedure given in the Tomato

Genetics Cooperative, May, 1980. The gene list of

characters are given In Table 2, The plants were

critically sxamined for wilt incidence as in the

previous season, Five plants were randomly selected

in each line/replication and the following

observations were made.

a) Days to first fruit set

b) Days to first fruit harvest

¢} Percentage of fruit set

d) Average fruit weight

e) Locules/fruit

£) Fruits/plant

g) Fruit yield/plant

h) Fruit cracking (radial/bbncentric/irregular)

Data were analysed as in a randomised block
design. HMissing-Plot technique was followed wherever

NnecesSsary.

32



Table 2. Gene list of characters

Gene Nama Thenotype Locus
Chromosome Sdte
a anthocyeninlieso Completely anthocyaninless 13 G
@ potato leaf Foucr lecaf scgrents GL ig4a
dp deeoping leag Leaf drcooping, eiongate, - -

dark grecon, stenm weak,
slender and prostrate

£ - £acciated Fruite fesciated, meny 13L a5
. loculed

ni aipple €tip At stylar end of the frult 5 o
o) ovate | . Prults ciongate 21, 55
pot peraistant style Ecvelbping into beal 75 5
op self pruning Doterminate hable - - 6L -
u unifons: ripening Imripe £ruits lack 100 14

bicolicur nlgrentation




2+ Layout and experimental design .

The studies were conductéed during January to May, |
1984 and September to February, 1984-'85, During *
January to May, 1984 the lines LE 206, LE 208, LE 209, "'
LB 210, LE 211, LE 212, LE 213, LE 214, LE 217, LE 79, ,
LE 79 LF¥G, LE 79 DG and LE 79 LFF were grown in a ;
ran@omised block design with three replications. The |
‘spacing was 60 x 60 cm., These were 30 plants/line/
replication, The susceptible check, Fusa Ruby was
alsc grown, 30 plants/replication. Cbserxvatlons were
recorded on bacterial wilt lncidence by counting the |
plants wilted in each time and confirming bacterial |
wilt through the cozewtest. Filve plants were randomly '
gelected in each line/replication and the following .

obgervations were made,

a) Days to first fruit set b
b) Days to first fruit hearvest

c) Average frult weight I
d) Locules/fruit (Average of 5 frults/plant)

@) T.S.5. ‘ !
£} Fruits/plant

g} Frult yield/plant

TuSe5, Was measured in °brix using a hand refractometef?
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2,

during September to Pebrusry, 1984-'85,

30 nlants/parent angd ¥, and 170 plants in the F

Genetlics of fruit shoulder colour in inter.

varietal crosses invelving Pusa Ruby and LE 79

Materials

a) Pusa Ruby
b) LE 79

c)

a)

bLayout and experimental design

Puga Ruby x LE 79 (Fl)
Pusa Ruby x LE 79 (Fg)

The parents, Fl and Fz populations were grovin

These vere

2.

The plants were critically examined £or their fruit

shoulder colour (green/white) at the frulting stage.

E,

i,

2,

Efficlency of gpot~planting as & method for

varietal evaluation agalnat bacterial wilt

Materials

a) Pusa Ruby
b) LB 79

¢) Venus

d) Rutgers

Layout and experimental design

The various methods used in evaluastlon agsinst



bacterial wilt like root dipping of the seelings in

the bacterial culture and planting, stem inoculation

in leaf axil and alternate row planting with susceptible
check were compared with spot-planting. Spot-=planting
consisted of comblred planting of a known suscept

(Prsa Ruby) with the lines under evaluatlion in a wilt
sick £ield, The presence of virulent incculam at the
rlanting spot was confirmed through wilting of
susceptible checks Data were recorded on susceptibility
by counting the number of cases in which koth the
sugceptlble check and line under test wililted, Data
vere alsc recoxded on resistance by counting the number
of plants thrived 1n spois where susceptible check

wllted,
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RESULTS

Data collected in the present study were

statistically analysed and presented under the

follouing heads.

A,

B,

Ce

D.

Ee

A,

Evaluation of a set of non-segregating and
segregating populations of tomato for resistance

to bacterial ﬁilt

Evaluation of newly bred F, and FS hybrids of

tomato for resistance to bhacterial wilt

Evaluation of a gset of tomato lines for wilt

resistance under two environments

Genetica of f£rult shouldexr colourx in interw

varigtal crosses involving Pusa Ruby and LE 79

ésfficiency of spot-planting as a methed for

variletal evaluation against bacterial wilt

Evaluation of a set of non--segregating and
segregating populations of tomato for resistance

t0 bacterial wilt

During September to February, 1983-'84 four

non-segregating populations of itomato, Saturn, Pusa

Ruby, LE 79 and Pusa Ruby X LE 79 (Fl). WO
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~segregating populations Pusa Ruby X LE 79 (Pz) and
Saturn x LE 79 (Fz) vere evaluated under field
conditions to test their disease reaction, There
was 100% disease incidence in the susceptible check
Pusa Ruby confirming presence of virulent bacterial
inoculam in the test £ield, The genotypes were |
classified for thelr disease reaction according to
Mew and Ho (1976) (Table 3). Saturn x LE 79 (F,)
was resistant with a disease incidence ¢f only
15;9%. LE 79 was noderately resistant (22,64%)
while Pusa Ruby % LE 79 (E‘z) and Pusa Ruby 3t LE 79
(Fy). viere woderately suscepiible (47.14% and 43.18%
regpectively}. The data on days to frult set, days
to fruit harvest, fruits/plant and fruit vield/plant
vere analysed (Teble 4). The genotype Pusa Ruby x
LE 79 (F,) was earlier both for fruit set cnd harvest
(77 and %08 days respectively). LE 79 yielded the
maximum (1435k/plant) while Pus@a Ruby x LE 79 (F,)
had the highest frults/plant: (37.6). Saturn x LE 79
(F,) had 21,25 frults with an average yteld of
1.22k/plant.’

B. Evaluation of newly bred F, and F, hybrids of

tomato for resistance to bacterial wilt

The parents (Saturn, LE 79 and Pusa Ruby), F,8

(saturn x LE 79 F,, Puse Ruby x LE 79 Fg) and F.s



Takle 3.. Evaluation of non=segregating and
segregating lines of tomato for
reaction to bacterial wilt

i

= Hunber of o

. Nubeyr of Wit (%)
Lines » - plants . I
_ pl@ts . vilted reaction IE
: :
Saturn. e B4 ' 25 46,29 (M8) “
. I
LE 79 : 53 -2 22,64 (MR) |
Fusa Ruby 58 58 100,00 (8) ﬂ
Puza Ruby 3 44 19 43.18 (Ms)ﬁ
LE 79 (F.)° I
Pusa Ruby % 104 49 47,14 (ug) !
LE 79 (F,) “
' [
Saturmm x 17¢ 28 15,20 (R}
LE 79 (Fz) i

i
It
Il

R = Registent < 20% plante wilted

|
|

|
MR = Moderately resistant . 20 to 40% planis wilted

118 = Noderately suscepiible 40 to 60% plants wilte‘l;-:!

&
]

Susceptible > 60% plants wilted

I
i
4

I

|£

I
I
I

[
)

:
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Table 4.

lMean performance of Saturn, LE 79, F, and the Fo8

Fruit yield/

Days to frult Days to frult
Lines : set harvest Fruits/plant ~ plant(g)

' saturn 101.14 & 2.03  137.86 % 1,99  3.46 % 0.65 209,52 + 59,23
LE 79 80465 & 1.02 113.33 % 1.13. 22,38 & 2,35 1347.95 % 119,33
Pusa Ruby X ' ' ' “ , - _ - B
Le 79. (Fi} 78421 & 1,59 10982 # 2.13 27,73 3 2,55 1071,52 3. 131.31

- Pusa Ruby X ' ) ' - -

LE 79 (Fz) 16448 3 G74 108B.46 % 0,79 37.61 1 3.17 1345,00 % 128.62
Saturn x ’ ' _ - | ‘
LE 79 (F,) 86.48 + 0,49 121,72 % 0463 21.25 % 1.23 1217.83 + 79.64




~

(Saturn x LE 79 F,, Pusa Ruby x LE 79 Fs).were grovm ?
in a wilt sick soll during Scptember to February,
1984-'85, The lines were classified for their diseas%'
reaction as in the previocus experiment (Table 5). ;
Complete wilting (100%) was cbserved in the susceptib%e
check, Pusa Ruby. The segregating Saturn % LE 79 {st
had the lowest wilting (10,7%), followed by Saturn = I
LE 79 (F,;) (18.23%) and both were found resistant. ‘
LE 79 was moderately resistant (29,54%) while Pusa Ruﬁy =
LE 79 (F3) was moderately susceptible (44,88%)., The i
genotypes Saturn, Pusa Ruby and Pusa Rulyy x LE 79 (ng
vere susceptible tc wilt. Analysis of date for days |
to frult set showed that LE 79 and Pusa Ruby x LE 79
(EE) vere earlier than other genotypes in respect of
deys to frult set and €ruit harvest (Table 6). LE 79 i
tock only 69 days for frult set and 98 dayzs for fruit
harvest. Fruitg/plant were also the highest in LE 79
(30.,47) ¢ Fruit vield was the highest in Pusa Ruby x R
LB 7% (PsJ {71ig/vlant), Saturn had the higheét
average frult weight (46.48g) followed by Saturn x LE
79 (F3) (44.63g).

Ce Evaluation of a set of tomato lines for wilt

resistance undexr two environments

The tomato lines LE 206, LE 208, LE 209, LE 210,
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Table &5, Evaluaticn of Saturn, LE - 79, Pusa Ruby, their
F,s and Fq8 for reaction to bacterial wilt

Disease
Humber of Kunbher

Lines plants - wilted re%;?icn
saturn &7 53 79.10 (8)
LE 7% 63 22 29,54 (MR)
Pusa Ruby 85 ' - B85 100,00 ()
saturn x 406 74 . 18,23 (R)
LE 79 (Fz) T
Pusa Ruby x 430 260 60446 (38)
LE 79 (Fa)
Saturn x ‘
LE 70 (E3) 458 49 10,70 (R)
Pusa Ruby x
LE 79 (FS) 430 193 44,88 (MS)
R = Resistant < 20% plants wilted

MR = Modorately resistant 20 to 40% plants wilted
#MS = Moderately susceptible 40 to 60% plants wilted
S = BSusceptible > 60% plants wilted



Talble G Mean performance of Saturn, LE 72, thelr I-‘zs and F33
, . Days to - Average
Linen ;ﬁi f.s'gt frult Fruits/plant rm‘iznﬁ.eg'ﬂ/ fruit
. harvest P g welght{g)
Saturn 104,50 + 1.76 134.50 + 1.61 9,16 + 3.21 -385.00 + 55.68 46443 + 7.02
LE 79 69.06 + 1484 98432 + 2,01 30,47 # 1.83 656.50 £ 70.43 22.07 £ 0.74
Saturn x b
CCLE 79 (F2) 80420 & 0.89 110.61 & 0,79 12,80 % 0.91 . 489,25 + 34.92 40.13 i 1.96
Saturn x v ' ' o
e 79 (FB) TGedl + 0,49 106.95 £ 0449 12,38 3 0.64 507,52 & 25.29 44.63-% 0.96
Pusa Ruby x ' - ' : S
LE 79 (Fg) Ti.50 4 1.18 102,92 4 0483 18.45 ¥ 1,57 d65.75 & 44.20 25,71 & 0.93
Pusa Ruby X . - '
LE 79 (F3) 75659 + 068 105,40 + 0«85 2G.30 + 1.73 711,00 & 49,63 206.83 3 0.44

%

~
<,

£7
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L

LE 211, LE 212, LE 213, LE 214, LE 217, LE 79, LE 79 L¥G,
LE 79 DG and LE 79 LFF were evaluated under field |
conditicns along with the suscdeptible check Fusa Ruby
during January to May, 1984 {Tsble 7). The lines LE 79
LFG (15.55%) and LE 217 (17,97%) were found resistant.
The lines LE 79 (28.88%), LE 79 DG (28,08%) LE 208
(31.80%), LE 211 (23.80%), LE 212 (25,86%) and LE 213
(32,95%) were moderately resistent. The lines LE 210
(43.33%) end LE 79 LFF (44,72%) were moderately susceptible
vhile the line LE 209l(73ﬁ) and the check variety Pusa Ruby
(100%) were susceptible, Significant differences wvere.
observed among all the lines for days to fruit set, days
to fruit haxvest, fruits/plant, fruit yield/plant,
locules/fruit anéd total soluble =zolids (Table 8). Days
to fruit set ranged f£rom 65 in LE 210 to 77 in LE 79 LEG.
The genotypes LE 206 (68 days), LE 209 (67 days) and

LE 208 (68 days) were also earlier, Days to frult
harvest ranged f£rom 99 to 114 days. Frult harvesting
was earlier in LE 210 (i00 days), LE 209 (100 days),

LE 211 (10C days) apd LE 212 (100 days) alsc . The line
LE 79 LFG was the most late (114 days). Frults/plant
vas the lowest in LE 79 LEF (19.8), It was the highest
in LE 213 (59,33). The line LE 79 DG geve the maximum’
yield (948.17g/plant) closely followed by LE 79 LEG



Table 7. Evaluation of tomato lineg for thelr reaction
to bacterial wilt during January to May, 19€4

!

Lines ~ Nomberof  Namber reaction |
LE 206 64 15 23,40 (MR)
LE 208  es \' . 28 . féi.ao (MR) .
LE 209 8o . 65 73,00 (S)
LE 210 6C . 26 43,33 (MS)
LE 211 g4 20 éB.So (MR)
LE 212 85 22 25.88 (MR)
LE 213 88 29 132,95 (MR)
LE 214 50 22 24,40 (¥R)
LE 217 go 16 | 17.97 (R)
LE 79 50 . 26 28,88 (MR)
LE 79 LFG 50 Y 15.55 (R)
LE 79 DG se 25 28,08 (MR)
LE 79 LEF 8 . a2 44,72 (us) |

Pusa Ruby ' 20 20 100,00 (8)

R = Resistant { 20% plants wilted
MR = Moderately.resistant 20 to 40% plants wilted
MS = DlNoderately susceptible 40 to 60% plents wilted

8 = Susceptible >60% plants wilted



Table 8. . Mean pefformance of tomato lines during Januaxy to May, 1984

. Days to D Average Total
Lines Sruit ays to  Fruits/ Fruit Locules/ fru%t soluble
sot harvest plant vield(g) fruit welght solids
s T (aq) (°brix)
LE 206 67.60 . 103.07 - 25,07. 922.87  .3.86 37,04 . 6.11
LE 208 67.81  100.87 37.33  893.33 2,57 23,02 4453
LE 209 66,80 90 465 22.50 474417  2.82 21,27 5.63
LE 210 64.60 99,60  35.33  685.33  2.05 19,20 5,04
. LE 211 70.60 99.67 28,48 452,00 3.13 16455 5445
LE 212 68433 99,80 41.27  595.33 2.72 14.58 5,58
LE 213 79.07 08.73 59.33  778.67  .3,13 . 13,49 5.25
LE 214 69,07  105.53 25,20 756460 3.53 30.31 4.94
LE 217 70,07  104.33 27.53 826,67 3,48 ° 30,02 5,29
LE 79 72,93 104,77 21,95  712.20 3.61 33,07 5.03
LE 79 LFG 77440 113,67 24,07 938420 4,04 40,10 4.13
LE 79 DG 76.67  113.13 25.25 948,17 . 4.17 32,13 5.16
LE 79 LEF 76.50 11,52 19.80  679.83 4417 35,03 A+65
CD (P=0,05)  3.34 5.31_ 11,39 . .272.60. . -3.34 - - 8424 ©  0.86 "

Sem. 3 1.14 1.82 3.91 03.57 Nel2 2.83 2,29
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(938.2g/plant) and LE 206 (922,87g/plant). The line
LE 211 yielded the lowest (452g/plant). The lines

LE 79 LFF and LE 79 DG had the meximum nurber of
locules/fruit (4,17}, LE 210 had the minimum number
of iocules/fruit (2,05} in a set of Ffour lines which
had lesser than 3 locules/fruit. The other three
lines are LE 208 (2,57), LE 212 (2.72) and LE 209
(2.82)¢ The frult welght ranged from 13.49g in LE 213
to 40.1g in LE 79 LFG, The lines LE 79 DG and LE 206
had £frult weights 38.13g and 37.04g respectively., The
line LE 206 had the highest total soluble solids
(6.11°brix). The total soluble zo0lids renged from

4 to 6°brix among the other lines,

During September to February, 1984-'85 the lines
LE 206, LE 208, LE 209, LE 210, LE 211, LE 212, LE 213,
LE 214, LE 217, LE 79, LE 79 LFG, LE 79 DG, LE 79 LFF,
LE 79 SPF and IIHR Bwr 34 A were evalusted under field
conditionsg for their diseaserreaction. Pusa Ruby was
uged as the suceptible check; The lines were
genetlceally catalogued for important morphological
characters in the juvenlle and adult plant stages
(Teble 9). The line LE 210 was completely free of
anthocyanin, It was potato-leaved and had ovate,

nipple-tivped frulta with a periétant style. The lines
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Genetic cataloguing of 15 tomato lines

Lines Cenetlic cataloguing

LE 206 B'mey Clomes D' mes £ owmes Dimes O w=esr pst’ BD mes Uliee
LE 208 8'mep C'wey Odp'mey E'mes DBlees  OOus pstie., 8p =, uu -
LE 209 B'wes Clmes P =es ey Dieay O =ee  pstie., spie., e,
LE 210 B, CCos Ap mer £ mes  Dhes COe» pstp?t., Sp we, u.,
LE 211 o ey  C'ees  GpTmes T£mus  Dtemey O wmes potice, 9P ces Ulmes
LE 212 8'ey, Cee, D we, £me, Dlwes O'wey potiees TP me, Uees
LE 213 al'ees  Cleer pTmes Flme, nDfee, O'mis DSt e, SD ey U ees
LE 214 8 e, Clmes  GDODes £imes Dlees O mes DPStimes SP mer U wes
LE 217 @ aes  Clees  ApDes £'ees T wes O =e, pst+- .o sp';'—. , U=.,
LE 79 B ey  Cimesr Oplmes £ wos Himes O . PEt may SP mes UV =as
LE 79 LFG Sy Clmep (D was £lmey Dfmey O wes DSt wey SD =es U =es
LE 79 DG a'ev, C'=es Gpfes, Flm., n'e., o'=., potie., spte., u'-.,
LE 79 LEF B e Comep  OD =es £fus n'ees  O'=es pstie., gple., u-.,
LE 79 SCF S e O wes OGP mas £ wwe Niwes  OOes Pt ee, SD ~es U m=es
géﬂﬁ Bwr 0 ey  Ceesr GD was £mes Hiemes O msp POt =e, SP wes Ulles
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LE 206, LE 208, LE 209, LE 210 and IIHR Bur 34 A hod |
uniform fruit ripening hebit and had no green shoulders,
The lines LE 208, LE 210 and LE 79 SPF had ovate fruits,
The line LE 72 LIF had,fasciaéed fruits. All the linesd
were.semidetezmihate.in,théir growth habit. Analysisf
of wilt incidence indicated the Lines LE 214, LE 217, |
LE 79 LFG, LE 79 LG, LE 79 SPP and LE 79 to be resistant
(Tgble 10), The liﬁes LE 217 (11,13%), LE 214 (11,.62%)
and LE.79 LFG (11,.85%) showed minimum susceptibllity té:
bacterial wilt, The lines, IIHR Bur 3¢ A (40.68%),

LE 79 LFF (42,3%), LE 206 (42,85%) LE 211 (43,13%)

LE 208 (49,99%), LE 212 (52.26%). LE 210 (54,89%) and
LE 213 (58.62%) were found moderately susceptible, .
The check line Pusa Ruby showed (100%) susceptibility.
The line LE 209 was also found susceptible (76.59%).
Since there was 100% wilt incidence in one repliecation :
of LE 209, missing-plot . technique was fqllowéd for the‘
analysis &f data. »Analysils of mean performance of |
lines shewed significant differences among the lines
for days to frult set, days to fruit harvest, frults/
plant, frult vield/plant, locules/fruit and average
_fruit weilght (Table 11), Days to firuit set ranged £rom
87 in LE 212 4o 102 in LE 79 LPG, The days to fruit
harvespt varied £rom 124 to 138, The lines LE 208



Table 10. Evaluation of tomato lineg for their reaction to bacterizl wilt
: during September to Fcbruary, 1984-'85
Wilt incidence

Humber Juvenile stage Adult staqe Total wilt
tines Toets Rardber 1o (e FambeT 504 (%)

P wilted e wilted °
LE 206 49 9 18.36 12 24.48  42.85 (¥S)
LE 208 54 : o 16.66 18 . 33,33 49,99 (M5}
LE 209 47 : 30 563.83 6 12,76 76.59 (S5)
LE 2i10¢ 51 7 13,72 21 41,17 54,89 (i5)
LE 211 51 12 23.52 10 19,61 43,13 (u8)
LE 212 44 i3 29.54 10 22,72 52,26 (MS)
LE 213 58 i8 31,03 16 27.58 58.62 (MS)
LE 214 43 )] 0.00 5 11.62 11.62 (R)
LE 217 63 0 0.00 7 11,11 11.11 (R)
LE 79 59 1 1.G9 10 16,95 18.64 (R)
LE 79 LFG 59 i 1.69 6 10.16 11.85 (R}
LE 79 DG 55 1 1.80 6 10,90 12,70 (R)
LE 79 LFF 52 7 13.46 i5 28.84 42,30 (MS)
LE 79 SPF 50 2 4,00 & 12,00 14,00 (R)
IIMR Bur 34 A 54 3 5450 i8 35.18 40,68 (18)
Pusa Ruby 61 61 i00.00 0 0.00 100.00 (8)
R = Realgtant < 20% plants wilted
MR = Modorately resistant 20 to 40% plapnts wilted
MS = Moderately susceptible 40 to 0% plants wilted
S = Susceptible > 60% plents wilted
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Table 1l1.

Mean performance of tomato lines during Septembeyx to February, 1984-'85

Days to Days to Fruit Average
Lines fruit frult Fruits/ viela/ Loculeg/ frult
set harvest plant plant fruit vielight
' (g) (q)
LE 206 90.97 126.92 39,13 1242,.66 3.93 31.88
LE 208 90,80 123,67 52.690 11968.,00 2.46 22.55
LE 209 89,91 124,72 23«24 475455 3.09 12.66
LE 210 95,68 129,93 35,33 620433 2400 17.40
LE 211 94,33 130,67 76,80 1229.86 3.10 15.76
LE 212 87.00 124.05 35430 671.75 2.87 18.02
LE 213 954,35 128,17 65.16 845,33 295 14.21
LE 214 96.13 133,33 70.13 2102.656 3.46 29,956
LE 217 P6.63 130,95 484,506 1547.66 J. 69 31.12
LE 79 94.33 129.73 G5.26 1814.66 3.53 27.75
LE 79 LFG 101.53 137.53 55.06 2054 .00 438 37.01
LE 79 DG D6 .86 132.20 48.26 1370.00 4.14 28427
LE 79 LEFP 99,23 133,33 G3.86 1745.66 4,08 27 .41
-LE 79 BPF 96413 128,40 G5e13 1703.33 J.38 26.15
IIHR Byr 34 A 93,20 129,43 25.86 093,33 5.53 39,31
CD for comparing 3.99 5.28 28.75 650.85 0a30 3.88
lines with no ‘
missing value (F=0.05)
CD for comparing 4445 5,89 32.08 726,22 0.34
lines with
missing value (¥=0,08)
Sem % 1.37 1.81 0.89 23.84 0.10




(124 days), LB 209 (125 days) and LE 212 (i24 days)
were earliey, Fruit number was maximum in LE 211 ;
(76.8) followed by LE 214 (70,13). LE 209 had the . !

lowest fruite/plant (23.24). The fruit yleld vas ;

algo the lowest in LE 209 (495,77g/plant). The frult:

n

vield was the highest in LE 214 (2.102w/plant),
The line LE 79 LFPG yielded ?.05@ fruitsg/plent,. . The !
linesLE 217, LE LFF, LE SPF and LE 79 had fruit i
yields ranging f£rom 1.8% to Q.OQ/blant. The number

of locules was the'hiéhest in ;Iﬁé Bwr 34 A (5.53).

The line LE 2ib haed oﬁly b lécules/ﬁmuit. The lines i
LE 79 LFF, LE 79 LFG and LE 79 DG hed more than |
4 locules/frult. The average frult weight.was 7
maximum in ITHR Bwr 34 A (39.33ig). The line LE 79 LFé
had an average fruit weight of 37,0ig. LE 213 had thé

lowast £rult weight (14.21g).

The 15 lines vere also observed for thelr
percentage fruit set‘anﬂ'frﬁit cracking, The fruit i
set ranged from 3843% in LB 206 to 63,31% in LE 211
(Table 12). JAll the other lines showed fruit set
between 50 o 62%. Cracking was found higher in the '
lines LE 214, LE 217, LE 79, LE 79 SFF and LE 79 LFG |
(Table 13), Goncent#ichfacking was observed maximumg

n
{

in LE 217. o©ut of €91 fruits observed, 82 ghowed i

1

i
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Table 13. Pexcentage of frult set in tomato lines

Hurber of

Lines I\;;}:;-j{f:zzdf x-géggile;;t anl;) set
£rultis
LE 206 207 69 38,30
LE 208 239 136 56490
LE 200 85 43 50,58
LE 210 193 107 55,44
LE 213 229 145 63.31
LE 212 253 147 5810
LE 213 R 1 - T P Y- S 62,16
LE 214 239 149 62,34
LE 217 198 112 56,56
LE 79 222 134 60,36
LE 79 LFG " ae7 - e s4.98
LE 79 DG 205 108 52460
LE 79 LEF 224 128 57.14
LE 79 SEF 260 153 58,64

IIHR Bwr 34 A 199 102 51,25




e T

concentric ¢racking (11,86%), The lines LE 79 and
LE 79 SPF showed 10,72% and 10.34% cracking respectively.
Irregular cracking was the highest in LE 79 SPF (13.63%)

't
with 148 fruits cracked out of a total of 1112 fruits
ocbserved, The linegs LE 79 and'ﬁE 210 ghowed cracking tﬁ‘

‘ J
the extend of 8.78% and 8,50% respactively. KRadial |

craéking was very low im all lines, the maximun .

observed was in LE 206 .(1,16%)., The line LE 213 showed

the least total cracking (1,01%). The lines LE 208,
LE 212, and LE 211 also showed lesser cracking, '

De Genetios of fruit shouldsr colour in intere

varietal ¢rosses involving Pusa Ruby and LE 79 X

The parents, Fl and F2 populations were criticall?}

‘observed for the colour of frult shoulder, & total of

30 plants each in parents and Fl and 170 plants in the i

F, were observed (Table 14). The parent Pusa Ruby had :
£ruits all with white shoulders. In LE 79 all the E'r'
fruits were green shouldered., All the £ruits in the Fi;‘
were also green shouldered. In the F, out of 170 planté

,
4

46 were vhite shouldered and 124 were green shouldered
which fitted well to a 3:1 ratio (x° = 0,378 0,7 >P
> 045) | |



Table 14, - Genetics of fruit shoulder cclour in tomato

Hurber of wlants Expacted
y o whilte green phenc- ) Probaw
Generatlon shoulde  shoulde Total typlc X bility
ered ered ' ' " ratio
Barcnts:
Pusa Ruby - 30 R -30
LE 79 | e 30 . 30
Fia
Pusa Rub% % e 30 C3n
LE 79
F23 '
Pngz Ruby = 46 124 170 3:1 ‘ 0.378 Ueb =
LE 79 : ) ) 0.7

9§
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E., Efficiency of spot-planting 8s a method for

varietal evaluation against bacterial wilt

The various methods used to evaluate against
bacteriel wilt resistance like dipping roots in the
bacterial -culture and planting, stem inoculation
with bacterial culture, alternate row planting with

susceptible check and spot planting were carried out

'sirm.tltaneously t0 evaluate -their effectiveness.
Root dipping and stem inoculztion -were found effective Y
only at 35°C (Table 15). In case of alternate row I
;aleni':ing wilting observed was lower than spot planting |
.'.-::!.t-:h the same variety {fable 16).



Table 15.

Evaluation for wilt incidence by xoot-dlpping and gter inocuilation

" Root -dipping

tom inoculation

Lines Date of  Date of  Date o  Date o% Date of Date of
Inocu~ wilting inccu- wilting inocu=- vilting
lation lation lztion

Pusa Ruby 14/10 17/11 24/9 28/9 24/ 28/2
(34) (4) (4)
LE 79 14/10 - 24/9 - 24/9 -

Venus 14/10 - 24/9 24/9 24/0 25/9
(5) {5)

Rutgers 14/10 12/11 24/9 28/9 24/9 20/9
(29) (5) (5)

hata in paranthegis indicate days taken to wilt after inoculation



Tabla 16,

Evaluation for wilt incidence by alternate row planting and

gpot-planting
Alternate xow planting Spot-planting
Lines Number of “UNReEX Of 49y Number of UALCE O Wilt
lants  Pronts (%) lonts  Dronts (%)
P wilted P wilted °
LE 79 59 11 15.64 63 22 29,54
Pusa Ruby 61 61 100.00 &5 65 100.00
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DISCUSSION

Bacterlial wilt caused by Pgeudomonasg golanacearun

E.Fs Smith is reported in 106 crop species {(¥oung,
1946) . The economic plant species of the family,
Solanaccae are the majo;.suscaptibla cnes (Kelman,
1953). Amond: the Soleanaceous vegetables, tomatoes
and brinjal are reported moré susceptible than chillies.
Hayward (1§64} degcribed the pathogen as complex,
consiétinglef different races dlffering in host range .
and pathogeniclity. Okabe and Goto (1961) réccgniséd
three types of strains in the pathcgeq. Buddenhagen

- et 21, (1962) classifed 4000 isclates into 3 races
based on their pathogenicity, Out of the 3 racos,
races 1 and 3 were pathegenic on tomatol.” The
cccurence of the diseese was affecéed by a set of
environmental factors, Vaughan (1944) found no ‘
discese symptom below 21°C, The plants willted when .
temperature was raigsaed to 27°C. Chupp spd sherf (19605
reported 29 to 35°C 88 optimm fo; éiseasé develppment.
Heaton and Bepson (1968) reported generally high h
incidence of the disease in red 1at§rite soils. The ;
pH range of 5 to 5,5 favoured the disease developmeﬁt.‘
Fluctuations in disease incldence as a function of

season of cultivatlon was reported by Remadevl and :

Menon {(1980).



Control of the dlseace through masnagement
pfactices has not been effective, Identification
gndviaolation of sources of resistance are the '
obvious genetic control measures., Weaver (1944) -
reported the crosses betueen.-louisiana Pink x
T 414 f£rom Puertec Rico to be a promlsing souvrce of
resistance. Acosta et al, (1964) reported another
source of resistance in Lvcopersicon nimpinellifolium:-
(PI 127805A). Goth gt al. (1983) tésted a few of the
lines, reported resistant to bacteriel wilt, They

reported CL: 32Q=D=1-19 CS5 registant to 3 isolates of

Psgudomonas gsolanacearvm and susceptible to 5 other

Asclates. The shove information lesd us to the need
for continuoug. evaluation of tomato lines to laclate

new sources of wilt resisteance,

Winstead and Kelman (1952) employed stem ,
inoculation technique to evaluate lines for resistance.
The root dlpping method was reported less effective,.
The alternate row planting with a susceptible check

is the conventional planting method in the evaluatién
for disease resistance., This method does not exclude:

the chances for. escape. The escape of susceptible

lines can cause havoe in crops like tomato where the



seed multiplicative rate ig hilgh.. There is a need i

to develop an appropriate £imld screening technicue, |

The present studies were undertsken to identify j
and to isolate additional sources of reslstonce to y
bacterial wilt. The problem of fruit cracking was :
alss considerod in the wilt resistonce breeding

studies,

|
Among the four non-segregating tomato lineg ﬁ
evaluated, LE 79 was rated moderately resiptant in ﬁ
the Mew and Ho (1976) scale. Pusa Fuby wilted
completely indicating the high virulence of pathogen i

|

in the test soll. The Ty oross involving Pusa Ruby

and LE 79 wag moderately susceptible, This
confirmed the earlier roports of dominant nature

of digesce suseceptibiillity. Among the two segregating
generations evaluated, the B families of Saturn and -4
LE 79 showed a resistent reactlon. Goth et 2l. (1983@
roported Venus resistent ©o 126408-1 and LE 79 j
resistant to K 60, 126408-1, Tifton 80-1 and tolerant |

to TFP 13. Henderson and Jenkins (1972) regorted ﬁ

i
"
by
It

]
¢
[t}
"

Saturn and Venus resistant to Faison and Oxford
isoclates of Pseudomonas golanacearums Progenles

with Saturn and LE 79 pedigree obvicusly showed a
I
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rogligtant resction. There ig definlite scope OF
getting pregenies f£rxom the Sgturn x LE 79 crosses

vhich combine the twd sources ¢f resistanca.

The above obsexvaticn wes furthey substantiated
in the highly realstant rea¢tion of the FB progenliea
of Saturn X LE 79 ¢ross. Further the high
reasistance Of F, pregenles of Saturn X LE 79 was
confirmed through repeated éxials during Septomber
to Pebruary, 1984<-'85, A considexrable increase in
the average fruit weight was also observed in the
F, progenies GEISatu;n X LE 79 cross. (Fig.l). This
information is important in the context of breeding
large frulted varietlies asseciated with bacterlal
ﬁilﬁ resigtance, Thae F3 Progenles of Saturn x LE 79
crosg were late by 8 days o LE 79 and this calle

for emphasls on earliness along wlth higher aversge

Eruit vweight and wilt reslstance, The reyorﬁe@ly
resistant 15 lines of tomato wore also evaluated in
the bacteria~gick soil, The lines LE 217 and

LE 79 LFG exhibiéeﬁ reglstant reasction in two
congecutlive trials. (Figs. 2 and 3). The line

LE 79 LFC had higher average frult weight (40.1qg)

and took 114 days for first £rult harvest, This
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line appears to be promising in the continuous breediné

I
programmes, ZTne 15 lines now evaluated were reportedL

regisgtant in one logailon or enother, HNine of the lines

- 4
were rated moderately susceptible to susceptibkle !

indicating & aifferent virunlent isolate in the !

experimental site. The ldentiflceaticn of resistant

lines from such areas would definitely enhance the
i

suecess of breeding efforts, The lines LE 217 and

LE '79 LFG had a frult set percentage of 56,56 and “

59,28 respectively, during Novermber, 1984 vhen average

wmindmum temparatﬁte was 23°C (Appendix - I), This

it
1

embellish the usefulneass of thése tweo lines in the

tropical warm arcas with wilt-sick soil.

!
Frult cracking was cbserved serious in the lines '
under study. An attempt was made to identify lines wi;g
low f£rult cracking, Concentric cracking weas found mor&
in nurber followed by irregular cracking aud radilal i
cracking. The lines LE 212 ond LE 213 had the lowvest
percentage of total cracking among the 15 lines
evaluated, Among the mediuvm fruited varieties,
IIHR Dwr 34 A had a total of only 2.79% (Fig. 4).

Redial cracking vas found quite negligible in all the

lines. This implies NMendeldan genetic control for



radial cracking. Young (1260) worked ocut the geneticsu

of different types of cracking. He explained radial

cracking to be genetically controlled and governed by

recessive genes, He could not explain concentric

cracking through common genetic'models. The preascnt

study alsgo indicated concentric cracking to be more
)

governed by environment rather than genetic fectors.

Efficiency of screening techniques for fleld
evaluation of resistance was studied. Root dipping

method, though easy and quick, 1s effective only at

higher temperatures. ©Stem inoculatlon on the leaf axtl

is very effective, but required laboratory facilities
and active help of professional plant pathologlsts.
Alternate zow ﬁianting with suséeptiﬁle check though
a conventional methed is handicapped with high
probability of escape (Fig. 5). Combined planting of
the line under evaluation and a known suscept in the
sare spot - "spoteplanting" - is obviously more
effeétive. Wilting of the suscept and non-willting of
the line under evaluation preciude the chance of
escape (Fige. 6 and 7). A non-wilted line undeyx
cevaluation along with a non-wllted suscept is

congidercd escape (Table 17),.

The lines LE 217 and LE 79 LFG were found

promizsing and high yielding, medlum fruited and as

T

e p/



Table 17. Advantages/disadvanitages of four methods

of evaluation

Mathods

Advantages

Disadvantages

a) Laboratory methods

1. Root=-dipping

' 2. Stem inoculation

b) Field methods

1, Alternate row
planting

2. Spot-planting

Simple, qulck DLffective only

Moxe
effective

Simple,
casiness in
exeecutlon

Probability
of escape
is nll

at high
temperatures

Lakorlous
requlring
rrofessional
asalstance

Prokhabillity of
escape is
nere




additional sources of resigptance to bacterial wilt.
The okservation of monogenic inheritance with
recesgive gene action for white shouldered fruit

is only a confirmatory finding.

1
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Fige 1+ Inprovement in frult size and bacterilal
yilt resigtonee in a Seturn X LE 79 Fa
gselecticon x {(D.12)
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1.

SUMMARY

The present studies, "Evaluction of a set of

noh=segregating and segregating pepulationSof tomatc

for field resistance to bocterisl wilt® were

conducted during September to Februsry, 1983-'84,

Janusry to May, 1984 and September to February,

1984-"85, at the Instructional fawm of College of

Homc‘.ﬂ-mre' Vellanikkara; Trichur.

consisted of f£ive parts.

A »

B.

Ca

De.

E.

Evaluation of a set of non-gegregating and
segregating populations of tomato for
registance to bacterial wllt.

Evaluation of newly bred F, and FS hybzids

of tomato for resistonce to bacterial wilt.

Evaluation of a set of tomatd lines for wilte

ropistance uwder two environrents.

Genetles of frult shoulder colour in inter=-
varietel crosses involving Pusa Ruby and
LE 79.

Efficiency of spot-planting as & methed for

variectal evaluaticon asgainst bacterisl witt.

The exXperiment ,



2e The experimental materials comprised of four

non-=gegregeting populations, four segregeting
population and 15 other reportedly resistant lines

Of tomats,.

3. Saturn % LE 79 F, wes found resistant to
bacterial wilt out cf the four non-gegregating and
two segregating populations evaluated. LE 79 was
moderately resistant and yielded 1.35 iy/plent on an
average, Moderate sugceptibility to wilt was
ohgerved in Pusa Ruby x LE 79 F, and Satuin. Pusa
R&by x LE 79 F, vas the earliest both for fruit set
and harvest (77 and 108 deys regpectively) bﬁt was
moderately susceptible to wilt., The varicty Puse

Ruby showed 100% susceptibility.

44 Registence was confirmed 1n Saturn x LE 79
F,8 and Faé in further trials, during Septomber to
Februery, 1984=-'85. Saturn x LE 79 Fus also showed
higher average frult welght (44.63g). LE 79 was
moderately resistant to wile end was earlier for °
frult set and fruit harvest by a week than the
resistant Saturn x LE 79 crosses. The variety
Satwin was susceptible to wilt. Pusa Ruby x LE 79

Fhs were rcderately susceptible to susceptible,

Ik
[

V‘\m



Se The 15 lines of tomate were cvaluated during
two seasons to ldentlfy sources of resistance,
Registence was observed only in LE 79 LF¥G and LE 217 :
during both the trials., all the other lines showed
moderate reslstence to susceptibllity. A higher
average fruit wveight (40.1g) and yleld (2,054i) were -
observed in LE 79 LFG, Concentric cracking and
irregular cracking were higher than radial cracking
in all the lines evaluated. Among the medium frulted
lines,- ITHR Buwr 34 A had the lowest total eracking.

A high frult set was algo okaerved in all the lines

at average night temperatures of 23°C,

Ga The fruit shoulder colour ls irherited
monogenlically with a recessive gene action for white
shoulder, This was clearly proved from Puga Ruby x

LE 79 crosses.

|
Ta A comparison of evaluation techniques for

bacterlal wilt resistence showed that the prababilityj
of escaepe is nil in spot-planting, Spot=planting

igs simple and casy to execute, while there is high
prcbability of escape in thé rmethod, alternste row
planting with a known suscept, Stem inoculation in
the leaf axil ;s leboriouvs and regquires professional

agsistance,. !
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Appendix « 1, lMeteorologlgal data during the perficd of experimentation

Temperature (°C) e Rainfall

Year Month Average  Average Highest (24) Total Rainy

maximum windmum maxdmum (ram) - days
1983  September 29.5 23.4 31,0 84.0 404.6 24
1983 Cetober © 31,2 23,1 °  "33.0 77.0 149.0 6
1983  Novenber 31.8- 2243 .33s5 - T1.0 6042 3
1983  Decenber 3142 ‘2349 33,0 63.0 24.4 3
1984  January - - 3244 23.3 . 34,5 58.0- 0,0 0
1984 February 34.3 24,2 36,6 5640 - 27.0 3
1984  Mazrch . 35,2 24..3 + 39,8 6740 18.9 2
1984  April 34.5 24.9 39.5 72.6  109.2 )
1984  May 34,5 25.8 ‘37,0 - 710  40.6 6
1984 June 29.0 22,7 33.0 87.0  853.1 28
1984  July 28,6 22,9 30.8 87.0  730.4 24
1984  August . 29,3 22,2 30.5 B3.5  260.2 21
1984  September . 3044 23.2 32.6 68.2 © 15846 7
1984 Octéber 29,9 22,1 33.0 67.5 32347 12
1984  Novenber 32,1 23.1 33.8 54.4 78 1

1984 = December 31.9 20.8 ¢ 35,0 46,0 1644 i

Source: lMetesrologlcal cbgervatory., Vellanilkkara
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ADSTRACT

Bacteriel wilt caused by Pseudomonas solanacearuil

E.F. Smith is the single iimiting factor foxr tomato
cultivation in the warn humld tropleal solls of Herala,
The susceptibllity of reportedly reslstent varieties
elsevhere necessitates the need for continuous
evaluation of tomato lines for wilt resistence. An
experiment was planned and cerried out during 19B3-1'05
at the College of Horticulture, Vellenlkkars o

identify new sources of resistance to bactorial wilt.

The susceptible check Fusa Ruby shoved 100%
susceptibility in all the trisls. The P, hybrigs of
Saturn and LE 79 vers found reslstant, ocut of the
four non-segregating (Satvrn, LE 79, Pusa Ruby ang
-Pusa Ruby x LE 79 Fy) and two segregating populaticrs
{Puss Ruby = LE 79 F,, Saturn x IE 79 FZ) evaluated,

In a repeated trial
o ris E‘ss were also evaluated along with

-the F,8 and non=-gegregating ropudetynng {Satypn
ant

Saturn 4 LE 95 p
Setm % Ly 99 3

LE 79)s Resistence wag observed in
(percentaga wilt, 10,7) ana

(pgrcentage wilt, 18.,23.3‘. Puag Ruby
X Lp

* 7% p
Susceptible o moﬁ!erately suse 27 ond

ib.?_e.E

Fio were
Amo

ag the hone-segregating Fopillatipng

, ¢ LE

it ohoy
J Jel
while Satumy Wom node

rmoderate reaistance,
rately



Bugeceptibie to susceptible in both the trials,
Information on days to Lrult set, days to harvest,
fruit yield/plant and averege fruit weight were
also gathered. A higher average Ifruit weight
(44.63g) was observed in the resigtant Satum x

LE 79 FBS .

Evaluation cof 15 reportedly registant lines of
tomato confirmed resistence in LE 79 LFG and LE 217,
The line LE 79 LFG was also medivm fruited (40.1g)
and high vielding., Concentric cracklng -and
irregular cracking were observed higher than radial
cracking in all the lines evaluated, Frult set
ranging £rom 50 to 63% was observed in all the
lines at higher night temperatures (23°C average).

Cenetics of fruit shoulder colour ravealed
that white colour was recessive to green and

governed by a single gene.

Evaluation techniques like root dipping in
bactérial culture and planting, stem lnoculetion
in leaf axil and alternaste row planting were compared
wiéh spot-planting for efficiehcy. Spot=planting was
found easier and effectives The chances for escape

are negligible in this method of evaluation,
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