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SPOT-PLANTING TECHNIQUE TO CONFIRM HOST REACTION TO
BACTERIAL WILT IN TOMATO

Bacterial wilt caused by Pseudomonas solanacearum E. F.  Smith is the
most serious disease of tomato (Lycoparsicon escu/entum Mill) in the warm humid
tropics. Conventional plant protection methods are not adequate enough to control
this disease. Breeding for wilt resistance is considered the most practical way to
combat the disease. Many methods are used to evaluate bacterial wilt resistant
lines. Winstead and Kelman (1952) found that inoculations either by puncturing
the stem through a drop of bacterial suspension placed on the leaf axil or by
pouring bacterial suspension over wounded secondary roots were equally effective
on susceptible tomato plants. Alternate row planting with a susceptible check is
the most conventional method used in field screening for bacterial wilt resistance.
These methods failed many times to knock down susceptible line(s) in an otiverwise
reportedly resistant breeding line. The escape of such plants can cause havoc in a
tomato seed production programme. A spot-planting technique involving planting
of a known susceptible line along with the breeding line under evaluation, and
the consequent wilting of susceptible line and healthy stand of breeding line
confirms resistance in the breeding line under evaluaiion.

Four tomato lines, Pusa Ruby, Rutgers, Venus and LE 79 were used for the
present study. Root dipping, inoculation of seedlings by puncturing the stem
through a bacterial suspension placed on the leaf axil, alternate row planting with
known susceptible lines and spot planting methods were compared to identify the
efficient method. The first two methods were followed under green house
conditions and the remaining methods under field conditions. Soil temperatures
were maintained at 24°C and 35°C through regulating flow of steam through green
house benches where pots were kept. Pusa Ruby is susceptible to bacterial wilt.
Venus, Saturn and LE 79 are resistant to specific isolates of Pseudomonas so/anace-
arum (Rajan and Peter 1984). For root dipping, seedlings at 5-6 leaf stage were
dipped in a freshly prepared bacterial culture and then planted in sterilised soil. The
soil temperature was maintained at 24°C and 35°C. Stem inoculations consisted of
pricking the leaf axils with a needle and then pouring a drop of bacterial suspension.
The soil temperature was maintained at 35°C. Observations were recorded on days
taken for the plantsto wilt in both the cases. In alternate row planting, the
susceptible line (Pusa Ruby) and line under test (LE 79) were planted in alternate
rows in a uniformly wilt sick field. The wilt sick field is developed and maintained
through continuous growing of Pusa Ruby which wilted completely after transplant-
ing. The wilting of the susceptible line indicated presence of virulent inoculum in
the soil. Spot-planting consisted of combined planting of the susceptible line and
the line under test in a wilt sick field. The presence of virulent inoculum at the
planting spot was confirmed through wilting of the susceptible check. Data were
recorded on susceptibility by counting the number of cases in which both the
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Data were also recorded on
in spots where susceptible

susceptible check, and the line under test wilted.
resistance by counting the number of plants survived
check wilted.

The root dipping method was found ineffective at lower temperatures (24°C)
(Table 1). The stem inoculation method eventhough effective at 35°C was laborous
under field conditions and required professional assistance for execution. In the
case of alternate row planting, wilting observed was lower than spot-planting in the
same line (Table 2). This showed that alternate row planting, though an easy
method was hadicapped with high probability of escape of suscepts. Combined
planting of line under evaluation and the susceptible check in the same spot (spot-
planting) was obviously more effective. Wilting of susceptible check and non-
wilting of line under evaluation precluded the chance of escape. A non-wilted
suscept was considered an escape. "Spot-planting" can be recommended for
future field screening trials for bacterial wilt resistance irrtomato.

The senior author wishes to acknowledge the award of ICAR Junior
Research Fellowship to him during the course of this study.

Table 1
Evaluation for wilt incidence by root dipping and stem inoculation

Root dipping Stem inoculation
24°C . i 35_C - 35°C
Lines Date of Date of Date of Dateof Date of Date of
inocu- wilting inocu- wilting inocu- wilting
lation lation lation
Pusa Ruby 14/10 17/11 24/9 28/9 24/9 28/9
(34) (4) (4)
LE 79 14/10 — 24/9 — 24/9 —
Venus 14/10 — 24/9 29/9 24/9 29/9
() (5)
Rutgers 14/10 12/11 24/9 29/9 24/9 29/9
(29) (5) (5)

Data in parenthesis indicate days taken to wilt after inoculation

Table 2
Evaluation for wiltincidence by alternate row planting and spot-planting

Alternate row planting _ Spot-planting

Lines Number of plants  Wilt (%)  Numberof plants ~ WIlt (2;)
LE 79 59 18.64 63 29.54
Pusa Ruby 61 100.00 65 100 00
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