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Bacterial wilt of tomato caused by Ralstonia solanacearum
(Smith) Yabuuchi et al is an important disease that limits
tomato production in many tropical and subtropical
regions of the world. Disease control is difficult because
of broad host range, widespread distribution and vast
genetic variability of the pathogen (Hayward, 1991).
Identifying resistant sources and combining bacterial
wilt resistance with other characters like large fruit size
and high temperature fruit set should be the main
objective of tomato improvement programmes in the
tropics. (AVRDC, 1992). Existence of different strains,
races and biovars has been responsible for the breaking
down of resistance of varieties evolved through breeding
programmes. This necessitates continuous screening of
tomato germplasm for resistance to bacterial wilt and
developing new resistant varieties. Under the above
circumstances the present study was undertaken to screen
an exotic germplasm of tomato for bacterial wilt resistance
and to assess their performance.

The material for the present investigation comprised
an international set of 36 reportedly wilt resistant lines
from different parts of the world collected from Bundaberg
Research Station, Queensland, Australia. Pusa Ruby,
a universally susceptible check and a local resistant
check Sakti were also included in the study. The thirty-
six lines were evaluated in the wilt sick plots maintained
at Agricultural Research Station, Mannuthy, Kerala for
two consecutive seasons during 1999-2000 and 2000-
01 in a randomized block design with two replications
in 0.60 x 0.45m crop geometry. Each genotype was
grown in a single row of 12 plants in each replication.
Out of this, five randomly selected plants were utilised
for recording biometrical observations. Wilt resistance
was recorded at weekly intervals. The presence of
bacteria in the wilted plants was tested through ooze
test. The genotypes were rated for wilt resistance as
per the scale suggested by Mew and Ho, (1976). Data
for two seasons were pooled and statistically analysed.
The wilt resistant genotypes identified were further
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subjected to artificial inoculation by leaf clipping method
(James, 2001) to confirm wilt resistance. Fresh bacterial
ooze was collected from wilted plants in the field in
100ml of sterile distilled water and optical density (OD)
of the suspension was adjusted to 0.3 at 600 nm
containing 10® cfu/ml. Twenty seedlings each of the
genotypes found resistant in field trials were raised in
sterilized growing media in plastic pots along with the
susceptible check Pusa Ruby. When seedlings were 18-
20 days old, artificial inoculation was carried out by
making 3-4 cuts across the veins on the leaf blade of
the top four fully opened leaves of healthy plants with
a pair of sterilized scissors dipped in the freshly prepared
bacterial suspension. The number of plants wilted was
recorded separately for each genotype and percentage
wilt incidence was calculated.

There was wide variation among the genotypes for
wilt resistance in field screening (Table 1). Such wide
variation in disease reaction could be due to strain differences
in the pathogen and environmental effects on host and
pathogen (Elphinstone, 1994, Hanson et al., 1996). The
susceptible check, Pusa Ruby showed 100 percent wilt
incidence thereby confirming the presence of virulent
inoculum in the field. Twenty-one lines including the
resistant check Shakthi were found resistant to bacterial
wilt (< 20 percent wilt incidence) in the present study
during both the seasons. Only one genotype (LE 25)
recorded O percent wilt. Fourteen lines expressed moderate
resistance to wilt and rest were susceptible to wilt.

The twenty-one lines found resistant in field trials
were also resistant to bacterial wilt under artificial
inoculation. Here also the susceptible check showed
100 percent wilt incidence confirming virulence of
pathogen in the inoculum. Fourteeen genotypes did not
show any disease symptoms while the remaining genotypes
showed varying levels of disease incidence.

Pooled analysis of field data for the two years
recorded significant differences among the 36 genotypes



86 Indian Journal of Plant Genetic Resources, Vol. 18, No.1 (2005)

Table 1. Bacterial wilt incidence in tomato genotypes under field

Table 2. Mean performance of tomato genotypes (Pooled data)

screening
S.No Geno- Plant Days to  Fruits/ Fruit  Fruit Locules/
S.No Genotypes EC Fruit colour Bacterial wilt *Disease types height flower- plant yield weight fruit
: ; ’ number and- shape incidence (%) reaction : (cm) ing . (g) (g)
1 LE 1 398693 Round, uniform 11.26 R 1 LE 1 5942 6453 2626 115892 44.96 241
2 LE 2 398715 Oval, uniform 25.65 MR 2 LE 2 6920 6455 3140 82256 29.51 2.24
3 LE 3 398695  Oval, uniform 4.41 R 3 LE 3 5390 6456 33.18 119270 38.33 2.20
4 LE 4 398697 Round, 25.15 MR 4 LE 4 8262 6426 5372 89321 1684 2.08
green shouldered 5 LE 5 5150 6572 3880 847.51 2242 2.07
5 LE 5 398692  Round, 24.00 MR g LE6 5575 6500 21.83 78228 3628 2.26
6 LE6 108700 z(%)reeln lslh9flllde?ed 03 g ] LET 5750 6351  27.24 1093.18 39.90 2.19
val, uniiorm . 3 LE 8 69.83 73.00 1425 500.19 4441 230
g II:E ; gggggg gs:lnd;n“i'f‘(‘)ﬁ’;m 6;-22 ‘; 9 LE 10 9825 6778 3108 59485 20.45 2.15
5 IE 10 1718696 Oval. uniform 2142 MR 10 LE 1110975 7225 3375 71217 19.97 2.60
10 LB 11 398688 Oval. uniform £.00 R 11 LE 12 7125 6450 3455 124381 3585 2.03
11 LE 12 398710 Oval. umiform 10.80 R 12 LE 13 4150 6905 1825 576.88 32.17 2.05
12 " LE 13 398718 Rourd, uniform 6715 S 13 LE 14 5600 6338 3825 683.60 20.42 2.54
13 LE 14 398704 Round. 13.95 R 14 LEI5 61.17 6893 2836 949.00 33.45 2.07
green shouldered 15 LE 16 6800 6450 2683 627.08 23.26 2.05
15 LE 16 398701 Oval, uniform 14.82 R 17 LE 18 58.00 65.95 47.15 1013.75 22.17 2.40
16 LE 17 398691 Round, 44.64 MS 18 LE 19 62.00 67.25 48.05 91875 2040 2.00
green shouldered 19 LE 20 5350 6640 1683 97175 5817 2.19
17 LE 18 398703 Round, 56.90 MS 20 LE 21 - 53.92 68.60 2599 826.39 28.79 2.12
) green shouldered 21 LE 22 4250 6575 2612 673.81 2640 222
18 LE 19 398685 Round, 18.51 R 22 LE 23 8275 6512 2875 101628 3531 201
green shouldered 23 LE 24 4450 6468 6641 1064.00 15.62 2.15
19 LE 20 398711 Round, 32.14 MR 24 LE 25 6925 6555 2854 100350 35.62 225
green shouldered 25 LE26 5385 68.12 1943 753.07 47.15 2.33
20 LE 21 398707 Round, 6.66 R 26 LE 27 61.00 66.15 2140 896.10 42.67 221
green shouldered 27 LE 28 65.17 6725 29.49 799.08 27.26 2.15
21 LE 22 398712 Round, uniform 4.00 R 28 LE29 5000 6675 47.65 115260 25.06 2.06
2 LE23 398686  Round, uniform 16.12 R 29 LE30 6400 6855 2848 969.04 34.01 230
23 LE2A 398702 Pear, uniform 13.84 R 30 LE31 6650 6555 2031 818.83 4038 2.17
24 LE25 398708 Oval, 0.00 R 31 LE32 6600 6860 4342 127800 2844 - 207
»s  LE 26 208687 ooen dfhlfr'l‘ilf‘j)‘:ﬁd 67 p 32 LE34 8400 6700 1926 66466 44.11 2.42
% LE 27 398714 Round. uniform 2245 MR 33 LE 35 69.00 6284 10657 53633 512 2.00
27 LE %8 398713 Oval. uniform 3299 MR 34 LE 36 67.00 7080 2632 937.75 5027 2.20
28 LE 29 398719  Oval. uniform 6,08 MR 35 LE 66 6000 6525 3883 139950 3049 2.19
20 LE 30 398716 Round, uniform 15.52 R 36  Shakthi 67.50  65.25 3944 94217 2827 2.16
30 LE 31 398709 Oval, uniform 2777 MR Se + 493 L15 291 6808  1.88 0.09
31 LE 32 398698  Oval, uniform 20.00 R CV (%) 7.70 245 1227 1080 . 840 5.90
32 LE 34 398689 Oval, 33.33 MR References
green shouldered
33 LE 35 398717 Oval, uniform 32.25 MR AVRDC (1992) Translating strategy into action: An action plan
34 LE 36 398705 Round, -uniform 20.92 R for 1993-1997. Asian Vegetable Research and Development
35 LE 66 H-7997  Oval, uniform 4.63 R Center, Shanhua, Tainan, Taiwan. 183-193.
36 Shakthi Released Round, 18.61 R Elphinstone JG (1994) Virulence of isolates of Pseudomonas
37 Pusa Ruby lviaerlljge d ir;ir: dfhl?;]f‘l‘:ﬁd 100.00 s solanacearum from world wide sources on resistant and

variety

*Mean of two seasons
Scale: 0 — 20% Resistant (R), 20 —~ 40%, Moderately Resistant (MR),
40 - 60%, Moderately susceptible (MS) and 60 — 80% Susceptible (S)

for all the six quantitative characters studied (Table 2).
Maximum variation was recorded for fruit yield (500.19-
1399.50g) followed by number of fruits per plant (14.25-
106.57). Minimum variation was recorded for number
of locules. Eight lines out yielded the standard resistant
check, Shakti. On the basis of resistance to bacterial
wilt, fruit yield and fruit weight the lines LE 66, LE
12, LE 1 and LE 32 were found promising and could
be utilised in further improvement programmes.

Indian J. Plant Genet. Resour. 18(1): (2005)

susceptible tomato cultivars. Proc. 8 Intl. Conf. Plant Pathogenic
Bacteria, Institut National de la Récherche Agronomique, Paris
599-604.

Hanson PW, Jaw-Fen Wang, O Licardo, Hanudin, YS Mah, GL
Hartman, YC Lin and Jen-tzu Chen (1996) Variable reaction
of tomato lines to bacterial wilt evaluated at several locations
in Southeast Asia. HortScience 31(1): 143-146.

Hayward AC (1991) Biology and epidemology of bacterial wilt
caused by Pseudomonas solanacearum. Annu. Rev. Phytopathol.
29: 65-87.

James D (2001) Molecular characterization of Ralstonia
solanacearum (Smith) Yabuchi et al. causing bacterial wilt in
solanaceous vegetables. MSc. (Ag.) Thesis submitted to the
Kerala Agricultural University, Vellanikkara 107p.

Mew TW and WC Ho {1976) Varietal resistance to bacterial wilt
in tomato. Plant Dis. Rptr. 60: 264-268.



