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INTRODUCTION

Bacterial wilt, caused by Pseudomonas golanacearwum
(E.F. Smith), is the most serious disease of tomato

(Lycopersicon lycopersicum (L) Karst) in Kerala,
Conventional plant protection methods, are found
ineffective to control the disease, Resistance
breeding 4s then the obvious method, which would
make possible the cultivation of tomato in the
problematic tropical acidic soils, Two sources of
resistance to bacterial wilt have been reported =
one from North Cardina type of resistance and
other derived from Lycopersicon pimpinellifolium
(PI 127805A), Attempts to incorporate the above
two sources of resistance in single variety(s) would
be a worthwhile effort to develop multigenically
resistant plant types with broad spectrum genetic
base, The 31 hybrids involving the above two
sources of resistance and further their progenies
if developcd could give transgressive segregants

with combined wilt resistance and wider adaptability,

Genetic cataloguing is a key and vital step
taken a priori to any disease resistance breeding

programme, Genetic cataloguing would identify



line(s) based on distinct morphological and mendelian
characters. Information on linkage/pleiotropism existing
between wilt resistance and morphological characters

could act as aids in plant selections.

The present study was formulated with the

following objectives,

i. To catalogue and document tomato lines, repcrted
regsistant to bacterial wilt,

2. To develop Fl hybrids involving the two sources

of resistance, Lycopersicon pimpincllifolium
¥I 127805A) a3 male and Lycopersicon esculentum
lines as femala,
3. To evaluate the interspecific F1 hybrids for
heterosis and resistance to wilt,
e To evaluate parental lines, Fls and F2 hybrids
uncer field conditions tc £ind out inheritance

of combined wilt resistance,
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REVIEW OF LIT&RATURE
A. Genetic cataloguing

Genetic cataloguing is done a priori to any
aeffective resistance breeding programme, it
helps to evaluate plants for sources of resistance
and identify marker character(s) linked with disease
resistance, Information on genes, their reference
and seed source in tomato were provided in the Reports

of th: Tomato Genetics Cooperative (1980),

B, Sources of resistance to bacterial wilt

Bacterial wilt, caused by Eseudomonas golanacearum
is the most scrious dinease of tomato in many
tropical, svbtropical and warm temperate regions
of the world, Breeding bacterial wilt resistant
tomatoes by crossing wild tomato strains and
comercinl varieties was started ot North Carolina
Agricultural Exreriment Station as early as in
1744 (veaver, 1844). Crosses between Louisiana Pink

and a Lycopersicon esculentum line, T 414 were

consilered to be promising sources of resistance
to bacterial wilt, 2Aberdeen (1946) tested a number
of tomato varletics for resistance to bacterial wilt
in Australia end found that strains derived from

Louisiana Fink were rasictant in gueensland also.



Annual eport of the School of Agriculture, Horth
Carolina State College (1950«51) contained reports

on lines with good field resistance to bacterial

wilt, but only a few bore fruits of marketable siza,
Testing in green house indicated higher susceptibility
of young plants than old ones, Abeygunawardena

and Siriwardena (1963) tested 49 tomato varieties

and hybrids for resictance to bacterial wilt, The
North Carolina lines 19608, 1960w2a, 1962-B2 and
1961-57=55M and varieties Masterglobe and Rahangala
sdattion Il were the most resistant, The Los

Banos strain reported resistant in Phillippines

was observed susceptible in Sri Lanka. This was the
first indication of the presence of different races

in pPseudomonas solanacearum. Acosta et al. (1964)
observed bacterial wilt resistance in Lycopersicon
pimpinellifolium (PI 127805A), Morton gt al. (1966)
conducted a study to find out the serological
relationships of races 1,2 and 3 of Pgeudomonas
solanacearun, They indicated races 2 and 3 were more
closely related to each other than either was to race 1,
The crosses involving the popular varieties of UsSa,
Manalucic and Floradel with a resistant stock from

North Carolina resulted in the evolution of a few



lines resistant to Psgudomonas solanacearum
(University of Florida, 1967). The presence of

certain plant parasitic nematode species in the
soil could affect the susceptibility of tomato
varieties to Pseudomonos gsolanacearum. Temiz (1968)
reported susceptibility of bacterial wilt resistant
varieties in the presence of nematodes. The local
line 2 ASS was observed tolerant to Pseudomonas
solanacearum (Serere Research Station, 1970<71),
Henderscn and Jenkins (1972) reported bacterial
wilt resistance in Venus and Saturn, which had been
derived from crossaes among Louisiana Pink, '
Beltsville 3814, Pan America, Rutgers, Harglobe,
STEP 174 and Manalucie at different levels,

Akiba et al. (1972) reported high levels of
resistance in three tomato introductions 65 S2,

66 S52 and 68 S4 from U.S.A. Daly (1973)
confirmed resistance to bacterial wilt in Saturn,
Venus and in local lines I1I IRAT and OTBZ, In a
sercening programme involving 247 cultivars, two
additional sources of resistance to Pseudomonas
solanacearum, acceasions 1737 and 1937 were isolated
after being c¢lip-inoculated in the seedling stage
(AVRUC Tomato Report, 1975), liew and Ho (1976)
screencd 43 varleties and lines and found that

Vi=8=1w2~1 was resistant regardless of inoculum density,



sunarjona et al. (1976) screened tomato varieties

and isolated the AVRDC resistant lines 15, 22 and 33,
On the basis of pathogenicity 10 isolates of race 1
of Pseudomonas solanacearum were identified by Rath
and Addy (1977). Sonoda and Augustine (1977)
isolated Hawalan sclection 7997 as resistant out of
72 tomato lines screened against bacterial wilt,
Sonoda (1977) further evaluated 121 cultivars and
lines of tomatoes in three tests in a field naturally
infested with rseudomon«g sclanacearum and observed
resistance in Venus and Saturn., Graham et al. (1977)
reported the resistance in VGCe4, The line VC 48«1 was
observed resistant to bacterial wilt in Taiwan (AVRDC,
1978), ©Of the 25 lines reported as being resistant,
cnly the lines L 3972, L 3987 and CL 8Gwle7wl1

were moderately resistant in Nigeria (IIZa, 1578),
Villareal and Lal (1978) inoculated three

bacterial wilt resictant tomato varieties and

their F,S with a virulent isolate (group 12,

isolate 2) and a weak isclate (group 16, isolate 17)
of Pseudomonas solanacearum. They observed higher
level of resistance in F,S than in the cultivars,
Eicght AVRDC advanced breeding lines and 109 newly
collected accessions were evalucted for resistance

to bacterial wilt, Only two adwanced breeding



1ines (CL 1094w0w0w5=70 and CL 123=2=4) and four
accessions (L1, L 4678, L 4681 and L 4712) had
survival rates above 80% (AVRDC, 1979). Sunarjona
(1980) reported the breeding lines AVRDC 33 and
AVRDC 15 were resistant to Pseudomonas solanacearum,
Hawaii 7996 was resistant to bacterial wilt under
lowland conditions, Sonoda gt al. (1980) reported
strong and stable sources of resistance to
Pseudomonas splanacearum in Hawaii 7997, CRA 66 and
PI 126408, Ramachandran et 8l. (1980) evaluated
36 tomato varieties for sources of resistance to
bacterial wilt under the warm humid tropical
conditions of Kerala, They observed resistance in
La Bonita and CL 32G=0wle19 GS. Celine (1981)
reported field tolerance to bacterial wilt in

CL 328=0=i=19 GS3, Goth et al. (1983) used eight
isolates of Pseudomonus golanacearum (race 1=K 60,
A21, TFP 12, TFP 13, 126408«1 and Tifton 80=1p

race 3= WB2y race unknown - FF) collected from
diverse lccations to study the bacterial wilt
resistance of selected tomato lines and cultivars,
They reported that the line CL 32G=0=1=19 GS8 from
AVRLC, Taiwan which was later named as LE 79 at
Kerala Agricultural University, Vellanikkara, Trichur

was resistant to three isolates K 60, 126408«1 and



Tifton 80=1 of race 1. The cultivar Venus was
observed resistant to the i1solate 126408«1 of
race 1, Goth et al, (1983) reported effect of
root knot nematode in bacterial wilt of tomato,
They observed thot bacterial wilt resistance in
LE 79 was broken éown when root knot nematode
Meloidogyne incognita larvae were added

(100/10 cm pot) at the time of inoculation with
bacterial isolates. They suggested that
Heloidogyne incognita should also be considered as a
factor in the development of bacterial wilt

resistant tomato germplasm,
C. Genetles of resistance

Twe primery sources of resistance to bactarial
wilt were repcrted (ilussell, 1978). The first
being North Carolina type cf resistance, expressed
by derivatives of Louisiana Pink was inherited as a
recessive character and controlled by polygenes
(Singh, 1961), Oraham and Yap (1976) conducted
a varilance component analysis of parents, Fls'

Fzs, BCzﬁ and BC2$ o a cross between a resistant
line VC4 and a susceptible line walter, wilt
resistance shoved a narrow sense heritability of 42%,

broad sense horitabllity of 53% and a degree of
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dominance of 75%. The polygenic raesistance in
tomato was observed modified by changes in temperature
(Mew and Ho, 1977). Another factor which determined
the disease resistance was inoculum density.

Villareal and Lal (1978) also supported the
hypothesis of additive gene action for the

inheritance of disease resistance,

A second type of resistance was reported in
Lycopersicon pimpinellifolium (PI 127805A) by many
workers (Acosta et al., 19642 Mohanakumaran et al.,
1969 and Roddick, 1974), Acosta gt al. (1964)
observed that the resistance derived from
Lycopersicon pimpinellifolium was partially
dominant in the seedling stage, In mature plants,

resistance was controlled by recessive gone,
D. Information on linkage

Acosta (1964) reported a possible linkage
between Sp+ the gene for 1nda£erminata plant habit
and bacterial wilt resistance. Acosta et al. (1964)
observed no assoclation between the gene *U'
controlling immature fruit colour and resistance
to bacterial wilt, A few resistant selections
had a yellow gel round the seeds of ripening fruits,

but none of the resistant selections had fruits of
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commercial size, investigations on resistance

to Pseudomonag sclanacearum indicated close linkage
between recessive genes for resistance and genes for
poor fruit characteristics (University of West
Indies, 1968-69)., Celine (1981) reported yellow gal
around the seeds of resistant line LE 79

(CL 32dw0w1=19 GS),

E, Biochanical basis of resistance

Mohanakumaran gt al. (1968) reported higher
content of steroidal glycoalkaloid X=tomatin 4in
resistant parents and hybrids. Aftexr inoculation
a greater increase in tomatin content was observed
in resistant varieties. Roddick (1974) also
reported higher levels of -tomatin in roots of

Lycopersicon pimpinelliféliun cultivars, resistant
to Pseudomonas solanacearum than in susceptible

cultivars,

¥, Variability studies

Success of any crop improvement programme depends
largely on the genetic variability of the crop,
Srivastava and Sachan (1973) reported that the
genotypic, phenotypic and environmental coefficients
of varlation were the highest for fruits/bunch and



the lowest for peduncle length in tomato varietids
they studied, lieritability in broad sense was the
highest (88,25%) for total scluble solids,
Heritability and expected genetic advance were
reported to be high (74,19% and 43,35 respectively)
for fruit weight., Singh gt al. (1973) recorded
high heritability associated with high genetic
variability for plant height, locules/fruit,

fruit width, days to flower and yvield/plant which
are mainly due to additive gene effects,
Parthasarathy gt al. (1976) observed wide range of
variability for 2ll the characters they studied in
tomato, They observed high heritability for all
characters except stem girth (28,9%) and the
hichest valuc was recorded for fruit size (97.69%).
Expected genetic advance was low for yield (1.17)
and primary branches/plant (4,02) while it was
maximum for average frult weight (124,.33), The
genctic gain was found to be quite high for yield
(129,50), fruit size (131,56) and average fruit
weight (175,31). Frasad and Prasad (1977) reported
that the genotypic and phenotypic coefficients of
variation were high for plant height, leaves/plant,
primary branches/plant and fruits/plant, Heritability

was more than 50% for all characters theoy studied,



Nandapuri et al. (1977) observed that fruits/plant
was the most variable character, Heritability
estimates were high for plant height, days to
maturity, fruit size and yield/plant, Fruit size,
fruits/plant and yield had the higher values of
expected genetic advance indicating considerable

scope for aelection.
H, Heterosis as a function of genetic distance

senetic distance existing between parental lines
in a hybrid has frequen*tly been related to the
expression of hcterosis in different crop plants,
Genctic divergence study in tomato by Peter and Rai
(1976) revealed that genetic and geographic
divergence were not related.  Genetic divergence
was mostly expressed by characters such as
locules/frvit and plant height, ¥hanna and
“ishra (1977) studied 80 varictiecs cf tomato to
estimate the taxonomic distance among them using
the Mahalanobis p? statistic, The varieties were
grouped into tan clusters on the basis of
intracluster and intercluser distances with
respect to plant heljyht, fruits/plant, branches/plant,
locules/fruit, days to first flower, total soluble

solids and fruit yileld, Total soluble sclids,
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locules/fruit and fruits/plant were found to be the

major determinants of D2

value, Higher
heterotic values were observed in intercluster
hybride than in intracluster hybrids particularly
for yield, Rajanna gt al. (1977) reported a
cuadratic relationshi;: between the extent of
heterozygote advantage and genetic divergence,
They suggested that selection of parents for
hybridization on the basis of plant height,
locules/fruit, and nodes to first inflorescence
would lead to the selection of genetically
éivergent materials, Peter and Rail (1978) could
not work out an optimum genctic distance between
parents for maximum exgloitation of heterosis in

tomato,.
He Interspoecific hoterosis

Intervarietal heterosis for total yield/plant,
average fruit weight, fruits/plant, days to first
fruit set, days to first harvest and plant height
were reported by many workers (Kolhe, 1970p
rdttal et al.,1974 and Virdelwala et al., 1981),
Saakjan (1967) and Choudhary and khanna (1972)
re; orted hetercsis for fruit size, Heterosis for
vield/plant was observed by Xolhe (1970) and



Chouchary and Khanna (1972), Heterosis for fruits/
plant were observed by Saakjan (1967) and Shevelen
(1977). Avdeev (19%) reported negative heterosis
for maturity., Mittal gt al. (1974) examincd 14
hybrids involving seven sealected linea_an& two male
perents to investigate thae extent of heterosis in
various crosses, rronounced heterosis was observed
in many Fi hybrids for early yicld than for

total yileld, Fruitg/plant and fruit weight were
observed to be the main component choracters of yield,
Heterosis over better aond the best check for yield
were observed in pear-shaped tomato by Sidhu et al.
(1981), Virdelwala et al. (1981) observed
heterosis for total yield/plant, averase fruit

wel ht, fruits/plant, days tc first set and
maturitye. But no hybrid showed significant
heterosis over better parents, Reportes on

interspecific hetercsis are rather limited in tomato,
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MATERIALS AND METHODS

The experiments were conducted at the Instructional

Farm of the College of Horticulture, Kerala
Agricultural University, Trichur, during Auguste
December, 1982, January-May, 1983 and July=October,
1983, The farm is located at an altitude of 22,25 @
and at 10°32" N latitude and 76°11" E longitude,
The s0il of the experimental site is deep, well
drained and moderately acidic with a pH of S.1.
The area enjoys a typical warm humid tropical
climate. The soil is highly infested with the

bacteria Pgeudomonas golanacearum resulting heavy
cfop damage in solanaceous vegetables,

A, Materials

The materials for the study comprised of lines
derived from the two reported sources of resistance
to bacterial wilt, The first being North Carclina
tyre of resistance, expraessed by ten derivatives
of Louisiana Pink, included LE 206, Li 207, LE 208,
LE 209, LE 210, LE 211, LE 212, L& 213, L& 214
and LE 217 (Table 3,1), A few of the above lines
were reported resistant to bacterial wilt in diverse

geographical areas, The second type of resistance



16

has becen derived from the Eulycopersicon species

Lycopersicon pimpinellifoliwm (PI 127805A) and is
accessed as LE 218,

B. Experimental Methods
1., Cataloguing

as Seedling characters

The eleven parental lines were sown in raised
beds during August, 1982 and the seedlings were
observed for gualitatlve characters as given in the
Report of the Tomato Genetics Cooperative, lMay, 1980
{Table 3e¢2). The secdlings were further classified
into five distinct groups based on the spread and
intensity of purple pigmentation,

i. Completely free of anthocyanin
ii, Upper part of the hypocotyl free of anthocyanin
1ii. Full hypocotyl region with anthocyanin
ive lypocotyl and epicotyl with anthocyanin, and
v. Hypocotyl, epicotyl, cotyledens and first leaves
with anthocyanin

Seedlings were again grouped based on phyllotaxy

as suggested by Bible (1976),

b, Juvenile and adult plant characters

The seedlings were transplanted and observed for

Juvenile and adult plant characters as suggested in



.

the xeport of the Tomuto Genetlcs Cooperative, May, 1980
(fables 3,3 and 3.4).

2e¢ Development of ?1 hybrids

Fl hybrids were developed through hand
emasculation and pollination using Lycopersicon
pimpinellifolium (PI 127805A) as male line and
Carolina type of resistance as female lines, The
10 hybrids thus developed were catalogued as per the
Report of Tomato Genetlies Copoperative, May, 1980
and also grouped based on phyllotaxy and spread

and intensity of vurple pigmentation,

3. iZyaluation of F1 hybrids for heterosis and

resistance to bacterial wilt

The 11 parental lines and 10 B, hybrids derived
formed the materials for this experiment. They
were grown during JanuaryeMay 1983 in a randomised
block design with three replicetions. The parental
lines and Fls were randomised separately within each
block, The susceptible line Pusa Ruby was grown all
arcund the field to check for the incidence of wilt,
LE 79 was used as resistant standard check. There
were 20 plants/line/replication both in parents and

F, S, The spacing given was 75 x 45 om, The trial

1
was conducted in the field where the previous crop was
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tomato and the field was known for disease
susceptibility and inoculum potential,

44 Evaluation for combined wilt resistance

Evaluation for resistance to bacterial wilt was
done by taking observations on number of plants
wilted at 15 days interval, The occurrence of
bacterial wilt was confirmed through ooze test in
each of the wilted planta, The disease rating
was done as poer the scale suggested by
Sitaramaiah, et gl. (1981) - 1 = Imune (0% plants wilted);
2 = Hichly resistant (1 to 10% plants wilted)s
3 = Moderately resistant (11 to 50% plants wilted)j
4 = Moderately susceptible (51 to 70% plants wilted) and
5 = Highly susceptible (71 ¢o 100% plants wilted),

Se Statistical snalysis

Five disease free plants were randomly selected
in each line and hybrid and observations were
recorded on days to first flower, days to first
harvest, plant height, branches/plant, locules/fruit,
fruits/plant, average fruit weight and fruit yield,
Observations were also made on the incldence of root
knot nematode after uprooting plants and recorded
as low (<25 nodules/plant), nmedium (>25<50 nodules/plant)
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and high (50 nodules/plant), Data on different
quantitative characters were subjeccted to statistical
analysis, The analysis of variance technicue
suggested by Fisher (1954) was employed and useful
genetic parameters were estimated. Different
components of variation were derived using the

folloving analytical format,

Maan scquares

Sources of wariation as

ohserved  expected
Total IV - 1 ™S c?t
Replications rel RMS C?o+rc3g+rVG;b
Genotypes V-1 GMS \72.4‘: ;zg
Error (p=1) (we1)  ES 2e

where cgo = Environmental variance

:3g = Genotypic variance

;;b = 3lock variance

a. Genotypic and phenotypic coefficient of varlation

Genotypic and phenotypic coeificient of
variotion were calculated by the formula suggesated
by sBurton (1952),

Phenotypic coefficient of variation (pev) =Sp x 100
x

where Sp = ‘henotyplc standard deviation

X ® Mesn of the character under study
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Genotypic coefficient of variation (gev) mc g x 100
x

wherec-g = Genotypic standard deviation

X = Mean of the character’ under study

be Heritablility

Haritability in broad sense (hzb) was estimated
by the formulae suggested by Allard (1960),
2
th = U g
el p

zg = Genotypic wvariance

where -~

GSp = Phenotypic variance

- Expected genetic advance at 5% intensity of
selection was calculated by the formulae suggested by
Allard (1960),
Genetic Advance (R) = 1-h3ry
where 1 = 2,06 at 5% intensity of selection

h? = Heritability

S~p = Fhenotypic standard deviation

de Genetic gain = x 100 (Johnson et al.. 1955)

-y

x

wvhere R = Expected genetic advance

x = Mean of the character under study
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s, Analysis of genctic divergence through metroglyph
method

Anderson (1957) proposed this method to study the
pattern of morphological variation in parents and
hybrids, In the present study 11 genotypes were
analysed in a reclicated trial and from the data
mean tables were pgwpared, ITwo most variable
characters viz,, fruit weicht and plant height were
selectead, Fruit weight was taken along the x - axis
and plant height on the y - axis, The means of
y =« values were plotted against the means of x-values
for each genotype. A particular genotype was thus

represented by a glyph on the graph,

The other characters viz., locules/fruit and
disecse score were represented by rays on the glyph,
the rays for same character having the same position
on each glyph, The range of varlation in each
character was represented by different length of rays
ie., @ genotype having low values for the character
will have a small raye. Thus the length of the ray
is either short, medium or long depending on the

magnitude of values,
f. Estimation of genetic distance among 11 lines

The genetlic distance was calculated considering
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the following characters,

Days to first fruit set
Xoe Plant height

Xe Fruit welght
Locules/fruit

The method suggested by Mahalanobis (1928)
was used to estimate the total D2 betwaen the
lines with xl. Xoe xaand “k as the

multiple measuraments available on each

line and al. dz, d3 and q‘ as 31'1 - x{"ll,

-2 -11 -3 -1l
¢ - 2 ® & & ® 8 & & @

S %y xy
-10

....,.....ux"g-x;u.x‘
raspectively being the differences in the means
of above 11 lines, Mahalonobis D® statistic

-11
ux‘

is defined ass
D? = by, + byd, + bydy + byd,
Here the b, values were estimated such
that ratio of variance between populations to
variance within populations was maximised, In
terms of variances and covariances the
p? = wiy (k7 = x"%) (2,72 = 7%, where wij

i3 the inverse of estimated variance covariance matrix,



From the data variances and covoriances were
calculated using linear model, From thcse estimates
a dispersion table was prepared, Using 'N\' statistic
which in turn utilized wilk's criteria, a
simultanecus test of differences between mean
valuce of a number of correlated variables was

done (Rao, 1948).

A = /W = /Determinant of error matrix/

/5/ /Determinant of error + variety
matrix /

Significance of A was tested using chisquare
test with appropriate degrees of f£reedom. Since
the varlables were highly correlated, they were
transformed ucing pivotal condensation methed, The
parental linos were grpuped into different clusters

ueing Pocher Method (Singh and Choudhary, 1979).

e the general combining abllity effect of male
parent Lt 218 was estimated as the average

performance of the line in hybrid combinations,
h. Heterosis

The interspecific Fl hybrid vigour was estimated
uzing the formulae (Hayes et al., 1956 and
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Briggle, 1963),

Heterobeltiosis - ?E - BPF x 100
B
Relative heterosis = 'fi - HMP x 300
B
Standard heterosis = 3& ~ Mean of check variety x 100
Mean of check variety
whera‘?l = Mean performance of F,
BP e Ilean performsnce of Better Parent

MP = Mean performance of Mid Parent
Significance of heteruvsis was tested using students 't'
test with ny tn, - 2 degrees of freedom,

t = /hi/
SE(hL)

where hi = hcterosis using 1th method
Sttandard errors of the heterosiz were calculated by the
formulae:

Standard error of Heterobeltiogis

SE = oF, ¥ GABP
+ R
nl nz
where;gFl © rl variance
2

—BP = Better parental variance

n, = Rumber of P, plants

1
n, = Number of better parental plants
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Standard erroxr of relative heterosis is

2 2 2

SE = F 1 {"p, “pa)
<Fy [ 1 P2
n, ¥ |n; Ay |

where 3?91 = Maternal parental variance
Py @ Paternal parental variance
m Number of F1 plants

n, = Number of maternal plants

n, = Number of paternal plants

Standard error of standard heterosis is

. 2 b ]
S8 mf SB s
\/ L P
n1 nz

where ngi = F1 variance
fﬁp = Standard parental variance

n, = Nunber of Fl plants
n, = Number of standard parental plants

6. Inhaeritance of combined wilt resistance

FPerental lines, F15 and Fzﬁ were grown during
vune=Uctober 1983 to study inheritence of combined
bacterial wilt resistance, There were 10 plants

each in parental lines, 10 to 20 plonts in F.S

1
and 25 to 75 plants in Fzs. Observations were
recorded from each and every plant and data were

znalysed as sujgested by Panse and Sukhatme (1978),



Table 3.1.

The source, name and pedigree of lines under evaluation

ﬁcccsgion Name Pediqgree Source
Lycopersicon
ascul entum
LE 206 Clm 9w 0mlmlm 30=4 VCw1lmle2«1B/Saturn AVRDC Tadwan
LE 207 Clm123w=2ed=1 8bve Titre 20/ VConBar 1on 20 1 -
LE 208 Clw14 30w 1 0w 3 1o 2 VCur4 Bem i/ Tamu chico 11X "
LE 209 Clw1104w0alwT7 ledw2 VCwu9wl Ug/Saturn/sh Te28/ t
VC 1i=1Ug
LE 210 Clm=1131=00«38«40 VC 48=31/Tamu chico IIil/ah Tm= "
28/VCall=l=ug
LE 211 Clm1351=1=6 Carorxi VC 11=le=ug/VC f1l-1 .
ug Bcz '// (aheTme28/VCwBeslm
201)w"budunld
LE 212 Clm1351mlwd Carorich/vVC 1lmleug/VCwllewim "
ug BC, (ah=Tm=28/VCeB=1lw2-98/
VC 9ute2-98)
LE 213 Clm1219w0wbe2 71=483N/VC Gulw2e9B//VC 9ulele "

9 B///VCS=i=l=d B

wnw..'......

9¢



Table 3,1. contdesassese

Accession

} Name Pedlgree Source
Lyeco ico
esculentuwn
LE 214 Clmw94 8 0o 20w 2 KL, 1/VCail~3=4//1339/ AVRDC Taiwan

Ottawa 66 (Fb)
LE 217 Louisiana Pink E.C 143572 (PI 270198) -
LE 79 Clrm 3280w 1+ 19GS VC Omlm2e3/Venus .
LE -3 Pusa Ruby Improved Feeruti/Sioux IARI, New Delhi
L ersicon
ifoliur

LE 218 PI 127805a E,Co 143573 University of

Cal;ﬁornia. usa

Le



Table 3.2,

Gene list of seedling characters

Locus
Gene Bame Phenotype
Chromosome Site
a anthocyaninless Completely anthocyaninless IIL 68
aw, without anthocyan1n2 Completely free of anthocyanin
atv atrovioclacea Intense anthocyanin pigmentation 7L
dkv dark veined leaf Seedling leaves yellow green,
veins, always darker green
Fw Furrowed Plant stunted, cotyledons
deeply furrowed
hp=-2 High pigment IIL 95
1lg 1ight green Light green foliage colour i0s 18
1@2 light green, Cotyledons light yellow leaves
palae green
lga light green., Cotyledons and leaves light green,
cclyledons fade to yellow,
mature plants pale green
pPg, pale green,
Py, pale green.,
v virescent White seedlings turning to green
L Long arm of chromosome

sShort arm of chromosoms

8¢



Table 3,3.

Gene 1list of Juvenile characters

Locus
Gene Name Phenotype
Chromosome Site

acu accumbens Leaves and pinnae shortly stalked,

leaf surface furrowed, older leaves

strongly bend downwards
aer aerial roots Adventitious roots on the stem from

soll level to considerable height above
al anthocyanin Pigmented only at nodes later 8L 67

loser
are anthocyanin Young leaves of older plants pigmented 2L 58
reduced

au aurea Bright yellow foliage 18 32
aud auroid Uniform yellow foliage 1as
bi bifurkate Extreme stem fasciation 12L 97
bip bipinnate Highly divided leaves 2L 68
br brachytic Interncdes shortened is 0
c potato leaf Fewer leaf segments 6L 104
clau clausa Leaves subdivided, segment tip acute 4s 0
cpt compact Habit compact, exceedingly branched 8L 16
ap drooping leaf Leaf drooping, eleongate, dark green

stem weak, slender and prostrate
e entire Leaf segments few, mid vein distorted 4L 66

contd...’.‘...

6¢



Table 3.3. contAeceses

locus
Gene Name Phenotype
Chromosome Site
fy field yellow Bright yellow green foliage in the
field
h hair zbsent Large trichomes absent 10L 46
Hr hirsute long hairs on adaxial leaf surface 8L 46
Hrt hirtum Increased density of larger trichomes 7L
1g light green Light green foliage colour 105 18
ni nitida Leaves long petiocled, pinnae 8L 45
deeply cut
cd cdourless Herbage with little or no volatiles 3
Pga pale green,
Po; pale grnans
st solanifolia Pinnae entire, epiculate, concave 3L 111
tp tripinnate Plant retarded, leaves tripinnetely 8L 22
compound
vi villous Stem very hairy 10
wd wilty dwarf Plants stunted, leaves grey greep 9s 20
droop if drought stressed
wt wilty Leaf margins curl adaxially SL 55
WO wooly All parts densely pubescent 2L 46
Y9, yellow-gra&nz Foliage uniformly yellow green 128

0€



Table 3.4, Gene list of Adult plant characters
B Iocus
Gene Name Phenotype

Chroemosome Site
ap apetalous Most or part of corclla lacking 11 114
at apricot Fruit flesh colour 5 -
bk beaked Frult stylar and pointed 2L 38
bl blind Stem terminate in first inflorescence 11L 75
bs brown seeds Endosperm brown 1s 17
bu bushy Inflorascences and interncdes fore-shortened 8L 16
ch chartreuse Corolla greenish yecllow 8L 28
ck corky fruit Pruit wall splits — —
cl-2 cleistogamous~2 Flowers open only slightly 6L 113
el elongated fruits we - -
ax exserted — —— ——
£ fasciated Fruits fasciated, many loculed 115 95
fD fasciated - - —
£l f£leshy calyx -~ —
Ps fruit stripe Broad distal stripe as in Lycopersgicon 105 11

hirsutum

g grooved - — .
gf green fruit Chlorophyll persists in the frult locules 8L 44
gs green stripe Unripe fruit with radial green stripes 75 5
hp high pigment Fruit pigments intensified 125 —
Ip intense pigment- Dark pigmentation ¢of the fruit both in — ——

ation

ripe and unripe stages,

Contdonoaotontot
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Table 3J44. cOnNtAesvsces
Locus
Gene Rame Phenotype

: Chromosome Site
h jointless Pedicel jointless, inflorescence leafy 118 28
Ju luteocla Corolla light green -— —
mec  macrocalyx Sepals and inflorescence leafy §S -
n nipple tip At stylar end of the fruit s -~
nor non ripening Fruit ripening greately retarded 105 .
Nr  Never ripe Fruit ripen slowly to dull orange 9 -
o ovate Fruits elongate 2L 8S
o) peach Fruit surface dull, mcore hairy 2L 67
pst persistent style Developing into beak 7s S
pat parthenocarpic Seedless fruits -

fruits
rl radial Cracking resistance of fruits - w—
yellow fruit,flesh, lighter yellow flowers — -
rin ripening inhibitor Fruits ripen very slowly to yellow 53 4]
8 compound cluster Inflorescence strongly proliferated 2L 30
sp self pruning Determinate habit 6L -
spf superpuff Extremely puffy, hollow locules and -~ -
bell pepper shaped fruits

s8 spong seed Smooth, but spongy seed - ——
u uniform ripening Unripe fruits lack bicolour pigmentation 108 14
ye yellow calyx when fruit ripens - —

e
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RESULTS

Data collected in the present study were
statistically analysed and are presented under the
following heads.

1. Genetic cataloguing

2, Evaluation for resistance to bacterial wilt
3., Inheritance of combined wilt resistance

4, Somatic analysis of parents and hybrids

5, Estimation of genetic divergence

6, Estimation of interspecific heterosis
1, Genetic cataloguing

Eleven parental lines and ten Fl hybrids of
tomato were genetically catalogued in seedling atage
(Table 4.%a), juvenile stage (Table 4.1b) and adult
plant stage (Table 4.1c) during August, 1982
and January, 1983, The main distinguishing feature
among lines in the seedling stage was the stem and

petiole colour and also the absence/presénce of

stem hairs, Lycoperajcon pimpinellifolium (LE 218)
could be easily distinguished from Lycopersicon
esculentum (L: 206, LE 207, LE 208, LE 209, LE 210,
LE 211, LE 212, LE 213, LE 214 and LE 217) in the
seedling stage for its narrow leaves, asmooth thin and

slender stem, The distinct character of



Lycopersicon esculentum was its plant texture,
All the ?1 hybrids had a few hailrs on the stem,

Genetic cataloguing in the juvenile stage indicated
that all the lines and hybrids had normal leaves
except the line LE 230 in which potato leaf (cc)

was noticad, The 11 tomato lines were indeterminate
(Spi) in their growth habit, The seeds were
observed covered by a yellow gel in all the lines,
The line LE 210 was nipple tipped (nn) and

ovate fruited (90) with persistant style (pst pst),
The twentywone genotypes were normal fruited (£2)
non=grooved (g¥) with Joinled pedicel (3%) and uniform
ripening (uu).

In the seedling stage, they were critically
studied for intensity and spread of anthocyanin
pigmentation, which varied greatly., Based on this
character, seedlings were grouped into five classes
(Table 4,34). The lines LE 207 and LE 210 were
observed completely free of anthocyanin (aa), All
other lines and hybrids had intense anthocyanin
pigmentation, The seedlings were further observed
for arrengemont of leaveswPhyllotaxy (Table 4.le).
Only one line LE 212 had right phyllotaxy, while all
others had left phyllotaxy,



Table 4,3la. Genetic cataloguing of tomato lines and Fz hybrids in seedling stage

LE 206 ate, awite, atvatv, dkv'e, fw'e, hp=2 hp~2, lgi-, lg3~. 1g3-, po¥-, pgl-,v'-
LE 207 aa, awlaw?, atv'-, akv'e, fw'e, hpe2'e, 1g*-. 1g3-, 153, pgd-, pgi., v*-

LE 208 ate, aw?t~, atvatv, akv'e, fw'~, hp=2 hp~2, ig*e, 1lg%-, 1g5-, pg¥-. pod-,v'-
LE 209 a¥~, aw’te, atvaty, akv'-, fw'e, hpe2 hpe2, lg'=, lg3~, lgi~, po¥=, pgle,v’-
LE 210 aa, awzuwz, atv*-. dkv*-. f‘f+—n )'lp‘2+'v 19*"% 1g§'o 193"0 i"‘o Pgﬁ‘c v+“?

LE 211 a*~, aw®', atvatv, dkv'-, fw'e, hpe2 hp-2, 1g*~, 1g3-, 1g3~, pgl, pg¥-, v'-
LE 212 a+~. 8!!2*.. atvatv, dkv+~o fW‘."'o hp=2 hp=2, 19+"'c 195": 193"0 Pgi‘# Pgs"o":"
LE 213 a*-, aw'-, atvatv, dkv'-, fw'e, hpe2 hp=2, 1g*~, 1g3-, 13-, pole, pgle,v'-
LE 214 at=, aw?'~, atvatv, dkv's, fw'~, hp=2 hp=2, 1g'-, lg3e, 1og¥-, pod-, pol-,v'-
LE 217 ate, awt-, atvatv, akvie, fw'e, hp=2 hp=2, 1g'=, lgi~, 293, pod-, pg¥-.v'-
Lk 218 a"'-, aw2+-. atvatv, dkv”"-, fw*-. hp=2 hp=2, 19"": 195"0 lgs"o P‘gi"a pgs-ovt-
LE 206 x LE 218 a'e, awi'm, atvatv, axv'e, fw'=, hpe2 hpe2, lg'=, 1g3-, 1g¥-, po¥-. pold-,v'-
LE 207 x LE 218 a'=, aw?'e, atvatv, dkv'=, fw'=, hp-2 hp=2, 1lg*=, 1g3-, 19%-, pg¥., pole~,v'-
LE 208 x LE 218 a'=, awi'=, atvatv, dkv'e, fw'=, hp=2 hp=2, 1g*=, 1g3-, 1g3~, pod-, poi-,v*-
LE 209 x LE 218 a'=, awi'e, atvatv, akv'-, fw'e, hpe2 hp=2, lg*-, lg3~, 1,8, pgi-, pole,v*-
LE 210 x LE 218 a'=, aw?'e, atvatv, dkv'e, fu'e, hp=2 hp=2, 1g*-, 1g3-, 1g%-, pod-, pod-.v'-
LE 211 x LE 218 at=, aw?'=, atvatv, dgkv'=, fu'=, hp=2 hp=2, ig'~, 1gie, 1g¥=, pod-, pod~,v*-
LE 212 x LE 218 at=, awi'e, atvatv, dkv'e, fu'=, hp=2 hp=2, lg*-, lg3-, 1o¥~, po¥~, pod-,v*-
LE 213 x LE 218 a‘=, awi'e, atvatv, dkv'e, fw'=, hp=2 hp-2, lg*-, lg3-, lg%-, pg¥e, pgle,v'-
LE 214 x LE 218 a'=, aw?*-, atvatv, dkv'e, fw'~, hpe2 hp-2, lg*-, 1gie, 193, pod-., pgl-,vi-
LE 217 x LE 218 a"’-. awz"'-. atvatv, dkv*-', fw*.*-‘ hp=2 hp=2, lg+-. 195"0 lgﬁ-, Pgi"o pgs"tv":"’

it

w
(A



Table 4.1b. contdessees

LE 213 x LE 218

LE 214 x L& 218

LE 217 x LE 21&

¥ .+ EE
acu"'-. aeraer, al"’». areare, au =, aud -, bi -, bipbip, br*-. c*—. clausclaus,
+ + + R + L+ +

cPt+"o d?+"‘v g =, £y =, hh, Hr =, Tt =, 1lg =, Ni =, od -, sz“' Pgi‘c Sf*"‘a
tp*“'o Vi‘k“o wd+“; Wt*"o WQ*.", Ygﬁ

+ + U oat + + +
acu'e, zeraer, ai'w, arears, au =, aud =, bi'=, bipbip, br =, ¢ -, clausclaus,

4 + + + . et + + -+ + + +
cptiw, Ap =, 8 =, fy =, hh, Hr =, Lrt =y lg we Ni'w, OQ =w, PG =»y Pg =, 8L =,
tp+~. Vi+-, \‘Vd"."" !ft*."’ m+~p Y 5

acu"'-. aeraer, a:s."-. areare, au"'-. aud ‘-, bi*'-. bipbip, br"'-. c*--, clawsclaus,

CPt+~. dp*"'c ﬁ*“- fY‘t;“o hh, Hr"'—.. Hrt*": 19+*0 ni+"'o °d+"'o Pgi’t pgs‘t Bf*‘;
tp+u' Vi*’.' vd-P., wt+ao’ m""~‘ mt

LE



Table 4,1¢C contQeevesesses

LE 210 x LE 218 ap‘-, ai.*.-. bk“-, bl'*.-. bs“’.-. bu"'-, ch'*.., ck+-, cle2¥=, el¥e, ex*e, £,

fm“a fl -y fs - g - gf “'c gs ""t hp -y ip 'v j*"o 1“+“a "‘c*“‘o n+"o 901;"'."0
NI ™y Q+-' p - pﬁ’&+-, th - rl - T’o— rin -e 5+". qp -, Spf -y S$+—,
u+"'c Ye
LE 211 X LE 218 ap’=, at’e, ok’=, bl*=, ba*=, bu'=, ch’-, ck's, cle2'e, e1’-, ex'-, £,
- + +
fm"c f1+"l f5+"c 9*"‘0 gf*"'c gs =, hP+“‘o 1P+"‘c J+"l lu -, mc+"t n+"’o mr+"c
Nr‘.", 0*"‘ p+"’ pst+-"‘ pat+"; X.‘1+-, I‘+—, rin+“' 85*-, 8p+"" sp£+~' 58+-,
o+ +
k4 1 - YC

LE 212 = LE 218 ay+-. 8L+~', bk+.' Z.)l""-' bs‘:""’. b\l"r-, d“.r" Ckar“, CL—Z*"; el*" ex*.' f+*'
+ + + +
f -y £17 -, f5+"‘v 9+"o gf =, g8 =, hp+""o 19*"‘3 e v, m*"ﬁ n+"0 mr*‘o
2;: - °+-“’ p+-‘ pst‘*-'. pat*-, r1+“' rL; rin...’" 8+"" m+~’ Spf+~, 5'...‘.
+ +
T -, y’e

LE 213 x LE 218 sp'e, attm, bk'=, b1%=, bs'-, bu's, ch’-, k¥-, cl-2'-, a1'-, ex'-, £ta,
2., £1%-, £3%-, g'-, g='-, gnta, hp¥-, 1p'-, 3*=, ', mcte, n*-, nor*.,
Nr"'-, o*-. p+-, p;st*'-, pat"'-, rl*-. rf-, r1n+-. a+-, sp+~, spf*'-—. ss"'—-,
ut-, Ye«t—

LE 214 x LE 218 ap .-, at "" bk "" bl -y bS -y bu -. Ch "-, Ck 1—‘, C1-2+~’ el -y ex+u-‘ f -y

b3 "o 1 -y fs -y g -y gf ""0 95 "0 hp -y lP "0 J "'0 lu "o mc+‘"o n+"'o mr+"‘o

net - ot -. p - pst -, pat - rit -y ri— rin' - s1t - sp -y spf -y ss"-,

ute, yo'

LE 217 x LE 218 a_p+-, e,++ - bk -, bl -y bs - bu - ch -, ck'-, cl-"'" . e1* -, ext-, £%-, .

f ab' fl - f‘; - g - gf -' (Ys -. hp ) lp '-. j - lL -‘ nc u’ n+~r‘ mr+-’
Nr L ] °+‘.' p - pst -y pat -y l’.‘l -y rg“‘ rin -y S+-, Sp - 8pf - 83 Lo ] w

u - ya* O




Table 4.1d4. Classification of tomato lines and hybrids based on intensity and
spread of anthocyanin pigment in seedling stage
c 1 a 8 8 e s*
1 2 3 4 5

LE 207 LE 208 LE 206

LE 210 LE 217 LE 209
LE 213

LE 207 x LE 218 LE 212 L: 208 x L& 218

LE 213
LE 214
LE 218
LE 206 x LE 218
LE 209 x LE 218
LE 210 x LE 218
LE 211 x LE 218
LE 212 x LE 218
LE 213 x LE 218
LE 214 x LE 218
LE 217 x LE 2318

2.
3.
é.
S.

Seedlings
Seedlings
Seedlings
Seedlings
Seedlings

completely free of anthocyanin

where upper part of the hypocotyl region f£ree of anthocyanin
where full hypocotyl region has anthocyanin

where hypocotyl and epicotyl region have anthocyanin

where hypocotyl, epicotyl, cotyledons and first leaf have anthocyanin

3
-



Table 4.1e, Classification of tomato lines and hybrids based on
phyllotaxy
Left Right

LE 206 L= 212
LE 207

LE 208

LE 209

LE 210

LE 21%

LE 213

LE 214

LE 217

LE 238

LE 208 x LE 318

LE 207 x LE 218

LE 208 x LE 218

LE 209 x LE 218

LE 210 x LE 218

LE 211 x LE 218

LE 212 x LE 218

LE 213 x LE 218

LE 214 x LE 218

LE 217 x Lk 218

1%
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2. Evaluation for resistance to bacterial wilt

Eleven parental lines and ten F1 hybrids wvere
further evaluated under field conditions to test
disease reaction (Table 4,1), There was 100%
disease incidence in the susceptible check Pusa Ruby
confirming presence of high bacterial inoculum in
the test field, Lines found to be highly resistant were
LE 214 (score = 2) and LE 217 (score = 2), The
highly susceptible line was LE 218 (score = S5),
Moderate resistance (score = 3) was observed in
remaining parental lines LE 206, LE 207, LE 208,

LE 209, L& 210, LE 2131, LE 212 and LE 213 and in
a few Fls LE 206 x LE 218, LE 207 x LE 218, LE 214 x
LE 218 and LE 217 x LE 218, No line was observed

immune to bacterial wilt,

Parental lines and Fl hybrids were further
evaluated for resistance to nematode by counting
root nodules/plant at the end of cropping season
(120 days after transplanting) (Table 4.3). The
line LE 207 had the minimum nodules/plant (14),

The Lycopersicon pimpinellifolium (LE 218) had

19 nodules/plant, The interspecific Fy hybrid

(LE 207 x LE 218) had only 16 nodules/plant, More
than 5C nodules/plant were observed in lines



Table 4,2, Evaluation of tomato lines and hybrids for resistance/susceptibility to
bacterial wilt

Juvenile stage Adult stage Total Score*
Genotypes. No. of plants
plants % of plants plants ¥ of plants
wilted wilted wilted wilted

LE 206 60 8 13.28 10 16.6 29.88 3
LE 207 60 3 4.98 12 19,92 24,90 3
LE 208 60 10 16.6 19 31.54 48,14 3
LE 209 60 4 6.64 16 26,56 33,20 3
LE 210 60 8 8430 13 21.58 29.88 3
LE 211 60 L 8.30 17 28,22 368.52 3
LE 212 60 3 4.98 6 9.96 14,94 3
LE 213 60 3 4.98 é 9.96 14,94 3
LE 214 60 2 3.32 4 §.64 9.96 2
Louisiana pink (L.£ 717) 60 1 1.66 0 0 1.66 2
LE 218 60 18 29,88 25 41,60 71.48 S
Pusa Ruby 300 193 64.33 107 35,67 100,00 S
Crosses

LE 206 x LE 218 60 7 11.62 15 24.90 36,52 13
LE 207 x LE 218 60 12 19,92 18 29,88 49,80 3
LE 208 x LE 2318 60 8 13,28 25 41,50 54,78 4
LE 209 x LE 218 60 17 28,22 16 26,56 54,78 4

Contdescnsecesns
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Table 4.2. CoONtBencensana

No. Of Juvenile stage Adult stage
Genotypes lénts Total Scorer

p plants % of plants plants X of plants

wilted wilted wilted wilted
LE 210 x LE 218 60 18 29,88 1s 24,90 54.78 4
LE 211 x LE 218 60 17 28,22 16 26,56 54.78 4
LE 212 x Lz 218 60 14 23.24 18 31.54 54.78 4
LE 213 x LE @18 60 11 18,26 22 36,52 54,78 4
LE 214 x LE 218 60 10 16.6 16 26,56 43.16 3
Louisiana pink x '
LE 218 60 13 21.58 6 9.96 31.54 3

* 1. Immune 0% wilt
2. Highly resictant 1 -« 10% wilt
3. Moderately resistant 11 « 50% wilt
4, Moderately susceptible 51 « 70% wilt
5. Highly susceptible 71 = 100% wilt

%



Table 4.3, Evaluation of parental lines and Fy hybrids for intensity of
nematode induced root nodules
Intensity of nematode induced root nodules
Low Medium High
LE 207 (14) LE 206 (32) LE 210 (71)
LE 218 (19) LE 208 (37) LE 212 (68)
LE 207 x LE 218 (16) LE 209 (35) LE 213 (52)
LE 208 x LE 218 (21) LE 211 (38) LE 214 (64)
LE 209 x LE 218 (23) LE 206 x LE 218 (28) LE 217 (56)
LE 211 x LE 218 (22) LE 2310 x LE 218 (47)
LE 213 x LE 218 (24) LE 212 x LE 218 (42)
LE 217 x LE 218 (18) LE 214 x LE 218 (38)
Low <25 nodules/plant
Medium = >25 < 50 nodules/plant
High >50 nodules/plant

GY
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LE 210 (71), LE 212 (68), LE 213 (52), L& 214 (64)
and LE 217 (86), The interspecific F, hybrids
fall in the low (<28) and medium (>25<50) groups.

3. Inheritance of combined wilt resistance

The 13 parental lines, 10 Fl hybrids and
10 Fzs were grown in a known diseased field during
June-Qctober, 1983 and data were collected on plants
wilted, Bacterial wilt was confirmed through
ocoze test, The data were analysed for inheritance
of combined wilt resistance (Table 4.,4). A
complementary type of gene action involving two
separate gene systems was found responsible for

resistances. The gene system operating in resistant

line of Lycopersicon gsculentum was notated as

r,r, and that of in Lycopersicon pimpinellifolium
as L Tye The presence o0 wilted plants in the
parental lines was considered to calculate
expressivity of the ras.ective recessive genes
imparting resistance, When expressivity of recessive
genes was considered, four out of ten crosses
substantiated a complementary and hypostatic

type of digenic recessive gene sycstem, when

exp recsivity was assumed 100% the complementary and
hypostatic type of digenic recessive systemm could be
explained in all the ten crosses,
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4. Somatic analysis of parental lines and hybrids

Analysis of variance showed significant
variation among the eleven parental lines for days
to first flower, days to first fruit harvest, plant
height, branches/plant, locules/fruit, fruits/plant,
average fruit weight and fruit yield (Table 4,.5).
The mean gquares due to hybridse were significant
for all the above characters except days to first
fruit harvest and frult weight, Variance Gue to
parents versus hybrids was significant for all the
characters, Mean performance of parental lines and
hybrids were given in Table 4,6, Maxdmum f£fruit
yield was recorded in line LE 217 (1291.67 g)
followed by LE 214 (874.47 ¢g). Lines LE 214
(14 days) and LE 213 (14 days) were the earliest,
Maximum plant height (120.83 em) and branches/plant
(8) were observed in LE 218, The hybrid LE 211 x
LE 218 had maximum number of fruits (119) followed
by L& 217 x LE 218 (104).

Mean, range, genotypic and phenotypic
coefficient of variation, heritability, genetic
advance and genetic gain of characters under study

o
are presented in Table 4,7, Maximum range was



Table 4.5, General analysis of variance

Sources of

Maan squares

d4f Days to Dags to first Plant 3ranches/
variation first fruit height  plant
flower harvest (enm
Replicaticns 2 17.65** 202,98%* 45,69 2,810
Genotypes 20 119,36** 256,46%* 1227.,98*« 2,574
Parents 10 59,03*» 119.56** 1244 .69 *> 3,62%*
Hybrids 2 3.,21%* 9.54 682,41%* 1,46
Parents vs
Hybrtds 1 1767.96** 3847,74**  5970,90** 2,17*
Error 40 0.92 8,22 115,92 0,53
* P o 0,05
*#® P = 0.91
Contd. essene

6%



Table 4.5. contde cnense
Hean squares
Sources of
af Locules/ Frults/ Fruit Fruit
variation fruit plant welght ¥ield
(g) q)

Replications 2 0.10 1910,91%* 7.34 81547,70**
Genotypes 20 0.95%*  3194,87** §23,14*% 205471,07/*»

Parents 10 0,95%w 829,.,44** 409.67*% 256286,78**

Hybrids 9 D0,29%%  977,07%* 2,31 41071,.81%¢

Parents vs

Hybrids 1 6,97%% 46809,37**  15,64** 1176907,42%*
Error 40 0.084 191,06 4,05 10684,.77

** p =» 0.01

0G



Table 4,6. Mean performance of 11 tomato lines and 10 r1

hybrids
Characters
Genotypes Days to Days o Plant Branchea/
first first height plant
flawver harvest (em

LE 206 17.40 56,27 60,33 4.27
LE 207 18,20 59,33 55,40 3.27
LE 208 23,33 57.67 49,53 4.93
LE 209 16.60 53,07 52,27 5020
LE 210 17.93 54,53 59,07 4,33
LE 211 18,53 56,20 51,33 $.87
i 212 13,60 52,80 70,53 5.00
LE 213 13,80 54,29 60,40 5407
LE 214 20,20 56,67 71,93 4.67
LE 217 23,20 60,13 79.80 5,27
LZ 6,50 36,67 120,83 7.87
LE 206 x LE 218 '6.867 37.67 ©7.40 5.47
Lk 207 x LE 218 6.40 38,87 72433 4,40
LE 208 x LE 218 6,47 37.00 68,73 4.80
LE 209 x LE 218 6,53 41,67 76467 5,47
LE 210 x LE 218 6,00 39,13 76.80 4.87
LE 211 x LE 218 6.07 37.87 83,27 5.60
LE 212 x LE 218 €.8C 36,40 79,47 5.00

213 x LE 218 7.60 37.60 84,67 5.60
LE 214 x LE 213 9,07 38,93 106,33 6.33

217 x LE 218 8447 41,60 114,2 6,67
Sem I C.58 .66 8,22 0.42:
cp 1.58 4,73 17,76 1.2C.
(P = 0,05)

Contd.......-....
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Table 4,6, cOntdaseese

Characters

Genotypes Locules/  Fruits/ Fruit  Frult

fruit plant weight yvield

(g (g)
2,57 20,87 27.83 571.53
3,47 26,33 30,70 572,07
2,73 19,20 21,76 449,80
2.53 25,80 23,23 594,13
2,57 20,47 17.00 340,60
3.00 21.87 15.46 352,13
2,90 33.13 18,60 689,73
2,40 32,13 21,43 669,20
3.30 29,87 35,83 874.47
4,07 31.73 47,96 1291,.67
LE 2,07 78.67 3013 232,67
LE 206 x LE 218 2,07 70,87 4,06 243,00
LE 207 x LE 218 2,03 63,07 3,70 234,53
LE 208 x L& 218 2,17 62,07 3.00 205,00
LE 209 x LE 218 2.33 80,20 3,13 283,07
LE 210 x LE 218 2,03 94,53 3.50 363,93
LE 211 x LE 218 2,00 118,93 3.33 401,07
LE 212 x LE 218 2,00 85,93 3,30 272,93
LE 213 x LE 218 2,07 95,4 3.30 280,93
LE 214 »x LE 218 2,37 80,67 4,63 421,87
LE 217 x LE 218 3.00 103,87 5.86 591,53
Sem + 0.17 7.98 1,16 59,68
CD 0.48 22,81 3.32 170,57

‘P L] 0.05)



Table 4,7. Fean, range, genotypic (gecv) and phenotypic coefficient of variation
{pev), neritability (h?) genetic advance and genetic gain in the

eleven tocmato lines and ten F1 hybrids

Characters Mean Range gev pcv g’ Senetlc Genetic
advance %ain

Days to first frult

harvest 46.86 + 1.66 33 - 73 19.41 20,35 0.90 17.67 37.70
Plant height (em) 75.77 + 6,22 43 -146 25,40 29,11 0,76 3,41 45,41
Branches/plant 522 ¥ 0,42 2~ 8 15.79  21.07 0.536 1,26 24,13
Locules/fruit 2,55 + 0,17 2 =~ 6 21,17 23,85 0,78 0.96 37.64
Fruits/plant 56.90 + 7.98 11 =230 55.61 60,68 0,83 59,01 103.70

£4
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observed for fruit yield (56 g to 1659 g), followed
by fruits/plant (11 to 230). Days to first flower
and fruit weight also had wide range (5 to 29)

and (2 to 61) respectively. Estimates of
coefficlient of variation revealed that the characters
fruit weight (pcv = 92,99%), fruits/plant (pcv =
60,68%) and fruit yield (pcv = 58,1%) showed high
values of phenotypic coefficient of variation. The
highest genotypic coefficient of variation was
recorded for fruit weight (gev = 92,99%) followed by
fruits/plant (gev = 55,61%) and fruit yield (gov =
53,85%). Both the characters fruit weight and days
to first flower had high heritability values of

0.97 closely followed by days to first fruit

harvest (0,90), fruit yield (0.85) and fruits/plant
(0.83)., Genetic advance, per se was high for

fruit yield (481,48) whereas genetic advance as
percentage of mean was high for fruit weight (185.,67),

S5 Estimation of genetic divergence

The eleven parental lines were pictorially
represented through metroglyphs (Fige 1) considering
plant heiyht, fruit weight, locules/fruit and
disease score, The arrangement and form of

metroglyphs indicated genetic similarity among
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LE 206, LE 208, LE 209, LE 210, LE 212 and LE 213,
The line LE 217 and LE 218 had separate and
distinct metroglyphuys.

Genetic distance existing between parental lines
in a hybrid has frequently b-en related to the
expression of heterosis in different crop plants,

The correlated variables days to first flower,
plant height, locules/fruit and fruit weight were
transformed into uncorrelated variables using
coefficients of 'X' 4in an equation of uncorrelated

linear function of '¥Y' (Table 4.8), The genetic

distance (D) between Lycopersicon pimpinellifolium

and ten lines of Lygopersicon esculentum were then
calculated (Yable 449)s A maximum distance of

449,87 was estimated between lincs LE 217 and LE 218,
‘he 1ine L& 212 was the closest to LE 218 (D2 = 159.96).
rercentage contribution of component characters to
total genetic divergence is given in Table 4,10,

bays to first flower contributed maximum (45,45)
towards genetic divergence, followed by fruit

waight (32,73) and plant heicht (12,73)., Based on

D2

values, the eleven parental lines were grouped

into three clusters, Cluster I was the largest
containing nine lines LE 206, LE 207, LE 208, LE 209,
LE 210, L& 211, L8 212, LE 213 and LE 214, Cluster II
and 111 consisted of solitary genotypes LE 217 and

LE 218 respectively (Table 4,11).



Table 4.8, Coefficient of x in the uncorrelated linear function of y

Y, = «1,1732 xLi» zx_z_

W/ 24.1002
= =0,2389 x, + 0.2037 x,

Y, = -0.0149x, + 0.0068x, + ix,

VA a
= «0,0474 xy + 0,0216 x, + 3.1837 Xq

/5Em )
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Table 4,9, Genctic distance (D?) between ilgcopersicon
pimpinellifoliwm and ten lines of Lycopersicon
esculentum

Lines Genotic distance (D)
LE 206 and LE 218 283,43
LE 207 and L& 218 329,43
LE 208 and LE 218 367,15
LE 209 and LE 218 3o1.81
LE 210 and Lk 218 265,78
LE 211 and LE 218 324,74
LE 212 and LE 218 159,96
LE 213 and LE 218 219,33
LE 214 and LE 218 309,68
LE 217 and LE 218 449,87
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Table 4,10, Percentage contribution of component
characters to total genetic divergence in
the materials under study

Days to Plant ILocules/ Fruit
Characters £ i.rst eight fruit weight Total
flowar

Number of times
appearing first
in ranking 25 7 5 18 58

% contribution 485,45 12,73 9.09 32.73 100

Table 4,11, Grouping of eleven tomato lines into clusters
bagsed on D2 value

Clusters : lines
I LE 206, LE 207, LE 208, LE 209,
LE 210, LE 211, LE 212, LE 213
and LE 214
II LE 217

IIX LE 218




6, Interspecific heterosis

General combining ability effects of Lycopersicon
pimpinellifoliwym (LE 218) as the average
performance in hybrid combinationsware given in
Table 4,12, The parents versus hybride mean
Bquares were significant for days to first flowver,
days to first harvest, plant height, branches/plant,
locules/fruit, fruits/plant, fruit weight and
fruit yield, Significant negative interspecific
heterosis was observed for days to first flower,
days to first frudt harvest, plant height,
branches/plant, locules/fruit and fruits/plant,
Interspccific hate;oa;s was not significant for fruit
vield (Table 4,13), The hybrid LE 210 x LE 218
flowered six days after transplanting, LE 214 x
LE 218 flovered 10 days after transplanting, All
the ten Fi hybrids were earlier to the female
Lycopersicon esculentum lines, The hybrid
LFE 217 x LE 218 had maximum fruit weight (5,86 g)
compared to 3,12 g in LE 218 and 47,96 g in LE 217,
A maximum of three loculea/fruit was observed in
LE 217 x LE 218, The hybrid LE 217 x LE 218 had
an yield of 591,53 g/plant while LE 217 and 218
vielded 1.29 kg/plant and 232,66 g/plant respectively,



fable 4.12.

General combining abllity of Lycopersicon pimpinellifolium

(Ls 218)
Characters gca
Days to first flower 6,95
Days to first fruit harvest 38,486
Plant height (cm) 109.91
Branches/plant 5.61
Loculesg/fruit 2,19
Fruits/plent 84,86
Averaje fruilt weight (g) 3,70
Fruit yield (g) 320,98

19



Table 4.,13. Mean perfornance of 11 tomato lines

Days @ Days t©o Plant Branches/ Locules/ Fruits/ Fruit Fruit

Parents first first height plant fruit plant weicht yield
flower  harvest (om) (g (g)
Li 206 17,40 56, 26 60,33 4,28 2,56 20,86 27,83 571,53
LE 207 184,20 59.33 $5.40 3e26 3.46 26,33 30,70 572,06
L& 208 20,33 57.66 49,53 4,93 2,73 19.20 21.76 449,80
Li 209 16,60 53,06 52.26 S¢ 20 2,53 25,80 23,23 594,13
L: 2310 17,93 54.53 59,06 4.33 2,56 20,46 17.00 340,60
L& 211 18,53 56.20 51.33 5.86 3.00 21.86 15.46 352,13
LE 212 13,60 52,80 70,53 S.00 2.90 33,13 18.60 689,73
LE 213 13.80 54,20 60,40 5.06 2,40 32.13 21.43 669,20
LE 214 20,20 56.66 71,93 4.66 3.3¢C 29,86 35.53 874,46
LE 217 23,20 60,13 72.80 526 4.06 31,73 47.96 1291,.66
LE 218 6.50 36.66 120.83 7.66 2.06 78,66 31.13 232,6€
LE 79 39,00 70,00 66,00 6,00 3.33 35.0C 35,00 1370,00
CD (P w 0,05)' 5% 4.73 17 1,20 0.48 27.81 3,32 170.57

Z9



Table 4,13, Contdecnecece

Hybrids Mean g eg.uit weiaght ég) Mean rg.ruit gi:ldv;g) »
beltiosis hetercsis heterosis beltiosis heterosis heterosis

LE 206 x LE 218 4,06 <«85,41%* «73,77*% 88,4** 243,00 =57.,48 30,57 82,26
LE 207 x L& 218 3,70 wB87,95%% uT8,13** LB89,43*%* 234,53 59,00 -il,71 -82,.88
LE 208 x LE 218 3,00 -86.21” w75,00%% W01,43%*% 205,00 =54.42 -39,92 -85,04
LE 209 x LE 2318 3,13 «w86,53%F wW76,25%% «01,06%% 283,06 =~52,36 31,53 -79.34
LE 210 x LE 218 3,50 «79,41*%*% w£5,24%** «90,00** 363,93 6,85 26,97 -73.,44
LE 211 x LE 218 3,33 =78,46** «84,19** .90,34?% 401,06 13,89 37.16 «70.73
LE 212 x LE 218 3030 «B82,26%% wp9,64%% WI0,57%* 272,83 60,43 -40,82 -80,08
LE 213 x LE 218 3,30 «384,60%* &73,13%% .90,57** 280,93 58,02 -37.70 «79,49
LE 214 x LE 218 4,63 «B86,97** &76,05%% «86,77%% 421,86 »51,72 -23,.78 =69, 21
LE 218 x LE 218 5,86 «87,78%* &77,06** w83,26**% 591,53 »54,20 22,39 «56,82
CD (P = 0,05) 3.32 170,57

* P= 0,05

*h P w 0.01

G9
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DISCUSSION

Bacterial wilt caused by Pseudomonas solanacearum

is the mo:t serious disease which has made
cultivation of tomato impossible in certain acidic
solls of the tropics, Attempts on disease
management and control hove not made any substantial
impact till date, This has necessitated the
development of resistant lines to bacterial wilt,

Two distinct sources of resistance - one derived from
Louisiana Pink (North Carolina source) and the

other f£rom FI 127808A, (Lycopersicon pimpinellifolium)
have been reported (Russell, 1978), The present
investigation was carried out to incorporate the
above two known sources of resistance in F1 hybrids
and thon their integration in succeeding generation,
An effective breeding programme for wilt resistance
esentially consisted of collection of germplasm,
cataloguing of the lines thus collected, evaluation
for resistance and improving the line thus isolated

through appropriate breeding methods,
Germplasm collection

Tomato linces reported resistant to bacterial
wllt were collected f£rom AVRDC, Taiwan and University

of California, USA, The lines LE 206, LE 207, L& 208,
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LE 209, LE 210, LE 2131, LE 212, LE 213, L: 214 and
L& 217 were collected from AVRDC, Taiwan and LE 218

from University of Califcrnia, USA,.

Genetic cataloguing

The Report of the Tomato Genetics Cooperative,
1980 contained an exhaustive list of genes which
could be used for cataloguing the germplasm, This
mmight reveal -arker 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 wilt are all
indeterminate, indicating a possible relationship
between Spi the gene for indeterminate growth habit
and resistance to wilt. He also noticed yellow
ccloured gel around the seeds of resistant lines,
In thc ;:resent study also it is observed that all the
resistant lines are indeterminate in growth habit
with yellow gel around the seeds,

Bible (1976) reported a positive relationship
between right hand leaf orientation and better
performance in tomato, In the presént case, seedlings
of tom:ato were observed for arrangement of leaves,

Cnly one line (LE 212) had right phyllotaxy, while
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all others had left phyllotaxy.

Sereening of twentywone genotypes under field
conditions indicated that no line is immune (score = 1)
to bac:erial wilt as per the cfiterion of
Sitaramaiah et al. (1981). The lines LE 214 and
LE 217 exhibited high fileld resistance (score = 2),
Moderate resistance (score=3) was observed in LE 206,
LE 207, L& 208, Lz 209, LE 210, LE 211, LE 212 and
LE 213, All the 31 hybrids waere scored 3/4indicating

moderate raesistance/moderate susceptibility,
Inheritance of combined wilt resictance

The first source of resistance (North Carolina
type) expressed by derivatives of louisiana Pink is
inhorited as a recessive character and is controlled
by polygencs (Singh, 1961). Second type of

resictance was derived from Lycopersicon pimpinellifolium
ascosta et al. (1964) reported resistance derived from

Liycopersicon pimpinellifolium is partially dominant in
the seedling stags. In mature plant, resistance is
controlled by receasive genes, The present study

notated the gene systam operating in resistant line of

Lycopersicon esculentum as rzra and that in

Lxcogggsiggg pimpinellifolium as F4Fys Analysis of
inheritance of combin.d wilt resistance indicated a
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complementary and hypostatic type of digenic recessive
gene system as responsible for combined wilt
resistancea, The two ganes responsible for
resistance are observed located in different locii,
This observation of complementary and hypostatic

type of gene action could be effectively utilised to
synthesise resistant lines possessing r %y and

r,r, gene systems.,

Information on variability and its components
are vital to any plant improvement programme,
Genetic advance expected in succeeding generations
depaends considerably on variability of the base
population and heritability of the character under
study (Allard, 1960),

Twenty=onc tomato genotypes were sicnificantly
different for yield and its component characters days
to first flower, days to first fruit harvest, plant
heiyht, branches/plant, loculcs/fruit, fruits/plant,
fruit weight and fruit yield. The high level of
significance of the differences among genotypes
indicated that the differences were duc to genetic
reasonss In the present study, it was seen that the
range of variation for almocst all characters was
large, particularly in respect of fruit yleld
(56 g to 1659 g), fruits/plant (11 to 230) and
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plant height (43 om to 146 cm), This showed that
the available population had sufficient amount of
variation for most of the characters studied for
which selection could be practiced. Parthasarathy
et al. (1976) showed that a wide range of variation
was present in tomato for many of the characters he

" considered for improvement,

The magnitude of variance as such did not
roveal the relative amount of variability as
ascertained through coefficient of variation, High
genotypic coefficient of variation indicated that
genotypic variability for the character was high and
enabled to compare with that present in other
charactexrs, The values of genotypic and phenotypic
coeflficient of variation indicated high estimates
for frult weight (91,92 and 92,99), fruits/plant
(55.61 and 60,68), fruit yield (53,85 and 58.11) and
days to first flower (52,07 and 52,70). This
suggestad that there was a high degree of genetie
variabillicy in the crop for these characters as
compared to others, and therefore these could be

utilised in the crop improvement programme,

The heritable portion of the variation could be
found out with the help of horitability estimates,
Burton (1952) had suggested that genotypic
coefficient of variation togethaer with heritability
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estimates would give the best picture of the amount
of progress to be expected by selection. Results
of the investigations now undexrtaken clearly
indicated that all characters except branches/plant
had high heritability. Heritability estimata

was the highest for fruit weight and days to first
flower (0,97 each), Characters days to first fruit
harvest (0,90),plant height (0,76), loculesg/fruit
(0,78), fruits/plant (0,83) an: frui yield (0,85)
also showed high values of heritability, Hence these
economic aharacters could be improved by selection,
because of the fact thit, high heritability
indicated the effectiveness with which selection

of genotypes could be based on phenotypic
performance (Johnson gt al, 19552), Among the
characters studied branches/plant showed lowest
heritability estimate (0,56) thus limiting the

scope of selection for this character,

In the present study, the genetic advance was
egtimoted as absolute for a character and also as
the rercentage of mean (genetic gain) for compairing
disferent characters, The genetic gain estimate
was maximum for fruit weight (185.67) which was
followed by days to first flower (104,89) and fruit

yield (101,76), These characters were also observed
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to have high heritability in addition to high
genetic gain values which might be attributed to the
additive gene effects (Panse, 1957)., This showed
that there was sufficient scope for the improvement
of this character, Days to first fruit harvest
eventhough having high heritability estimate (0.90)
the expected genetic advance as percentage of mean
wasg found to be low (37.70), This was attributed
to the action of non additive genes which included
dominance and epistasis, (Panse, 1957), Hence
selection had limited scope for improving days to
first fruit harvest,

Genetic distance existing between parental lines
in a hybrid has frequently been related to the
expression of heterosis in different crop plants,
Marked negative heterosis was observed for many
of the guantiiative characters days to first flower,
days to first fruit harvest, plant height, branches/
plant, locules/fruit, fruits/plant and fruit weight
in many 91 hybrids, Maximum negative heterosis
was obscrved for frult weight and days to first
flower, No significant heterosis was observed for
fruit yileld, Being interspecific hybrids, the
importance of heterosis per se was limited and the
scope for commercial utilization was hence

negligible,
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Based on D2 values, eleven genotypes were grouped

into three clusters, Ganotypes with closely related
values were grouped intc one cluster indicating wider
differences, between the clusters than within the
clusters, Cluster III having only one line
Lycopersicon pimpinellifolimm (LE 218) was different
from othor clusters in respect of mean performance
for days to first flover, plant height, locules/fruit
and frult welght, The characters days to

first flower (45.45%) and fruit weight (32,73%)

contributed maximum towards genetic divergence,

Among the ten Lycopersicon esculentum lines, LE 212

was the closest to Lycopersicon pimpinollifolium
D=

(D? = 159.96), followed by L& 213 (219.33)
and LE 210 (D° = 265,78).

Tha study revealed that é recessive digenic
complementary and hypostatic type of gene system
ware involved in the inheritance of combined wilt
resistance, The line LE 217 with the maximum fruit
welght of 47,96 g had score 2 indicating high field
resistance, The existence of negative relative
heterosis for fruit weight in all the Fl hybrids
caused concern in the development of large fruited
lines with combined wilt resistance, The Fz
lines possessing combined wilt raaiétanca are being

progressed,



 Summary.
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SUMMARY

The study "Incotporation of two main sources of
resistance to bacterial wilt in Fl generation of tomato,
Lycopersicon Lycopersicum (L) Karst" was conducted
to £find out inheritance of combined resistance to
bacterial wilt (Pseudomonas sclanacearum) and generate
useful variability for further selection. The
experiment was laid out during AugusteNovember, 1982,
January=May 1983 and June~Cctober 1983 at the

instructional Farm of College of Horticulture,

2. The experimental materials consisted of ten
lines of known sources of wilt resistance possessing
"North Carolina type” Oof gene system and one line

(PI 127805A) possessing Lycopersicon pimpinellifolium
type of gene system, Ten interspeccific F1 hybrids
were generated betweaen the sbove two distinet
resistant sources and they were evaluated under

field conditions for disease reaction, The

interspecific F, heterosis was estimated for days

1
to tirst flower, days to first fruit harvest,
1rlant height, branches/plant, locules/fruit,
fruit weight, fruits/plant andé fruit yield, The
F18 were selfed to generate Fzs, The parental ~—
lines, Fls and FZS ware further grown in diseased

plots to estimate inheritance of combined resistance,



3. The F1 hybrids were all earlicr and exhibited
significant negative heterosis for days to first
flower, days to first frult harvest, plant height,
branches/plant, locules/fruit and fruit weight,

4. The inheritance studies indicated that there are
separate gene systems responsible for resistance

in the two sources of wilt resistance, A complementary
and hypostatic recessive gene action was obscrved
responsible for the combined disease resistance,

The complete susceptibility of FIS conclusively

proved the recessive type of gene action

involved in the inheritance of resistance,

5. The genstic distance (0%) was calculated between

Lycopersicon pimpinellifolium (LE 218) and ten lines
of Lycopersicon egculentum to find out genetic

similarity/dissimilarity., The line LE 217 was
observed farthest to LE 218 (D2 = 159,96), Attempt

was also made to relate heterosis with genetic divergence,

6. The line LE 217 with large fruit size (47.96 g)
had a disease score of two, indicating high field
resistance,

Te Screening for nematode resistance indicated that

all the lines are susceptible to nematode.

8, The Fz lines observed free from bacterial wilt

are being progressed for further selection,
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ABSTRACT

Bacterial wilt of tomato caused by Pseudomonas

‘solanacearum (E,P, Smith) is a serious disease

cauzinc considerable damage in crops grown in the
acidic solls of Kerala, Development of resistant
variety(s) could be a worthwhile attempt which would
have considerable impact on tomato production in Kerala,
Experiments were planned and carried out during

1981-82 at the Instructional Farm of College of
Horticulture, Vellanikkara, Trichur, to incorporate

two reported sources of resistance in F1 hybrids

and then to find qQut inheritance of combined resistance

to bacterial wilt,

Two distinct sources of resistance one derived

- from louisiana Pink possesging North Carolina type

of gene system and the other from PI 127805A possessing
Lycopersicon pimpinellifolium type of gene system

were mad;fin the present study. Interspecific Fl
hybrids were produced between the above two sources

of resistance, The F,S were selfed to generate

1

F.S, Parental lines, Fls' an were further grown to

2
evaluate the inheritance of combined wilt resistance
in a field which was known for disease susceptibility

and inoculum potential.



The inheritance studies indicated a complementary
and hypostatic type of digenic recessive gene
system responsible for combined wilt reslstance,

Interspecific F1 heterosis was estimated.
Significant negative interspecific heterosis was
observed for days to first flower, days tc first fruit
harvest, plant height, branches/plant, locules/fruit
and fruit weight, Genetic distance (Dz) was
calculated to find out genetic similarity/dissimilarity

between Lycopersicon pimpinellifolium (LE 218)
and ten lines of Lycopcrsicon esculentum. The line

LE 217 was cbserved farthest to Lycopersicon

pimpinellifoliwm (D> w 449.87). The line

LE 212 was the closestto Lycopersicon pimpinellifolium
(D? = 159.96). The line LE 217 had a disease

score of two indicating high field resistance,
The tomato lines were further evaluated for incidence
of nematadel root knots and observed that all the

lines were susceptible to nematode.

The F, lines possessing combined wilt resistance
are being progresq‘for further study,
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