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Genetic studies on tospovirus resistance and yield components in tomato
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Abstract : Six geographically divergent lines were crossed with six testers in line x Tester fashion for estimation of combining
ability effects for tospovirus resistance and economic characters including average fruit weight, number of fruits per plant and
yield per plant. Estimates of gca, sca and their ratio indicated higher magnitude of non-additive gene action for majority of
characters except TSS. The parents S-61(294.47) & (-5.76), S-05(350.85) & (-3.26) (Lines) and BFL (217.27) & (0.90) and
Arka Alok (83.93) & (-7.01). (Testers) were found to be good general combiners for yield and tospovirus resistance. The
crosses S-05 x BFL(859.61)&(-19.65), S-61 x Arka Alok(1037.96)&(-6.74), S-61 x BFL(812.33)&(-17.15) and S-05 x DMT-
1(755.03)& (-13.82)were exhibited significant sca effect for yield and tospovirus resistance.
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Introduction

In India, the major biotic constraints in the cultivation
and production of tomato are the damage caused by insect and
diseases. Tomato is susceptible to more than 200 diseases,
important achievements in chemical, biological, cultural and
genetic control methods have greatly reduced economic losses
and sometimes have eliminated them. Viral diseases are a special
case since they cannot be controlled by chemical treatments.
Crop protection must then rely on genetic resistance or disease
avoidance. Among the viral diseases, tomato spotted wilt virus
is raising to an alarming proportions in India and becoming a
limiting factor for tomato cultivation. In fact, early infection leads
to loss upto 100 per cent as reported by Kumar and Irulappan
(1991) thus tomato cultivation is almost precluded during summer
season. Besides, disease intensity is increasing during the
remaining period of the year. Also presence of wide host range
for the vector as well as virus ensures abundant inoculum in
nature resulting in fast spread of the disease. The balance of
demand and supply could not be met throughout the year,
especially during summer. Hence, Indian tomato industryis in a
desperate need of tomato varieties tolerant to tomato spotted
wilt virus to stabilize tomato production.

Material and methods

The material for experiment consisted of six diverse
female parents (S-07, S-61, S-05, S-42, S-52 and S-20) were
crossed with six male parents viz., DMT-1, DMT-2, DMT-3, Arka
Alok, Megha and BFL having desirable traits. The resulting 36
F, hybrids from Line x Tester mating design along with 12 parents
and checks (Lakshmi and NS-585) were evaluated in a
Randomized Block Design with three replications under natural
conditions during summer 2008 at Vegetable block, Division of

Horticulture UAS, Dharwad. Observations were recorded on
three random plants from each entry and the average from these
three plants was worked out for the purpose of statistical
computation.The details of observations recorded in each
experiment were as follows plant height(cm), number of branches,
fruit clusters per plant , number of fruits per cluster, number of
fruits per plant, average fruit weight (g), fruit yield per plant (g)
, locules per fruit, total soluble solids (TSS), Tomato spotted wilt
virus infection (%), TSWV symptom severity (%) Kumar and
Irulappan, (1991), fruit set (%) and days to first fruit maturity.
Combining ability effects were computed following Kempthorne

(1957).
Results and discussion

Combining ability analysis helps in diagnosing the
additive and non-additive gene action would inturn lead a breeder
to select desirable and suitable parents and/or cross
combinations that would be exploited for crop improvement.

When the analysis of variance for combining ability
with respect to yield was looked into it revealed that line x testers
contribution was higher than that of lines and testers
contribution individually. SCA variance was greater than GCA
indicating the predominance of non-additive gene action

The choice of parents in a breeding programme is
generally based on the per se performance of parents and their
F,.. However gca and sca effects are more informative than per
se values as they also provide information about the type of
gene action; that is additive or non additive. The studies on
general combining ability of parents revealed that the line S-61
was a good general combiner for plant height, fruit cluster per
plant, fruits per cluster, and S-05 for average fruit weight, locales
per fruit, number fruits per plant and yield per plant. Similar
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results were obtained by Anbu et al. (1980) (39.60), Aswini
(2005) (16.80) and Bhatt et al. (2001)(48.33) respectively for
yield in positive direction.

Among the testers, BFL was found to be a good
general combiner for plant height, number of branches fruit
cluster per plants, average fruit weight and yield per plant. The
line Megha (L-15) was a good general combiner for fruits per
clusters, TSS and days to first maturity.

The cross S-61x Arka Alok showed significant sca
effect for plant height, number of fruits per plant, fruit yield per
plant and cross S-05 x BFL showed significant high sca effect
for number of branches and fruit clusters per plant.
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