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ABSTRACT

Development of bacterial wilt was consistently earlier on plants inoculated with
both bacterium (Pseudomonas solanacearum E.F. Smith) and nematode
Meloidogyne incognita Chitwood) compared to those inoculated with the
bacterium alone. The percentage mortality also increased with increasing
nematode population in the bacterium-infested soil. The presence of M. incognita
enhanced the development and severity of bacterial wilt and lowered the yield of
wilt-resistant tomato cultivars.

Ann. Trop. Res. 2:129-134.

Bacterial wilt of solanaceous yield. Nematodes, along with other
plants caused by Pseudomonas disease-causing agents, are of
| solanacearum E.F. Smith continues  tremendous importance as com-
‘ to reappear in renewed crops under  ponents of disease ' complexes
diverse climates and crop handling (Powell, 1971). Interactions may be
; practices. In the Philippines, it is the major economic hazard posed
, destructive to tomato, eggplant, by these pathogens. _Some of the
pepper, white potato, ginger, castor damage normally ascribed to nema-
bean, banana and abaca (Zehr, todes may result from a complex in
1969: Kam, 1977; Rillo, 1978). It  which nematodes are only a part.
does not only cause death of plants This study determined the level
hut also reduces their potential of inocula that would influence the
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development and severl
bacterial wilt. .
Artificial inoculation using Vary-

ing inoculum levels of P. solanacea-

rum (Race |, Biovar IV. Isolate LE

100) and M. incognita on wilt-
susceptible tomato CV Yellow Plum
was carried out as follows: Three-
week-old  seedlings, previously
pricked in seed boxes, were planted
i 16 cm pots containing decon-
taminated soil one week after
transplanting. Inoculation was done
simultaneously with the two patho-
gens using different combinations
of inoculum levels (Table 1). The
bacterial inoculum was prepared
following the technique of Napiere
and Quimio (1980). The nematode
egg suspension, on the other hand,
was poured into a depression made
i the soil on the root zone of the
plant. One hundred ml of the
bacterial inoculum was poured

around the base of the plant. The

nematode inoculum was prepared

following Sasser's technique (1976).

Soils infested with P. solanacea-

rum or M. incognita which were

taken from the previous experiment
~ were used for the natural inocula-
tion tests. Sterilized soil was mixed

ty of tomato
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with infested soil to attain gy
concentrations of the pathogen: =
the soils. 5
The following treatments we
used to determine the effects of n;e
incognita on bacterial wilt severity: |
T, = Soil infested with P, so}a-

nacearum only

T2 = Soil infested with M, jn.
cognita only

T3 = Equal volume of goj

infested with P. solana-
cearum and M. incognita

T4 = Equal volume of soil in-
fested with P. solans-
cearum and M. incognita
plus one volume of steril-
ized soll;

Ts = Equal volume of soil in-
fested with P. solana-
cearum and M. incognita
plus 9 volumes of sterilized
soil;

Ts¢ = Equal volume of soil in-
fested with P. solanacea-
rum and M. incognita plus
99 volumes of sterilized
soll;

T7 = Control
only)

Three-week-old seedlings of CV

(sterilized soil

Table 1. Combinations of the different inoculum levels used to inoculate Yellow

Plum tomato with bacterial wilt.

B e s e e b L e ee————

Pseudomonas solanacearum

concentration
(cells/ml)

250 50

Meloidogyne incognita concentration (eggs/ plant)

Control

P L s e W N, MR

2.9x 106 A
2.9x103 E
2.9x 102 I

Control M

B C D
F G H
J K L
N o P
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2029 were planted in 15 cm pots soil infested with bacteria and

containing infested soils. A rgn- nematodes were all dead. On the

domized complete block design was 6th week, 95.83% and 83.33% of
used to layout the various treat- plants grown in equal volume of

ments. soils infested with bacteria and
The disease started to develop nematode plus 99 parts sterilized
during the first week after trans- soil, and soils infested with the
planting in all soils naturally infested bacterium alone, respectively, were
with P. sofanacearum, be it alone or also dead. All plants grown in soils
in combination with M. incognita infested with the bacterium regard-
(Table 2). Treatments with higher less of their concentration died of
concentrations of P. solanacearum  wilt on the 7th week.
and M. incognita, however, showed Although the actual population
more severe wilt than treatments of the pathogens was not deter-
with lesser concentrations of the mined, it was presumed that the

pathogens (Fig. 1). lesser the volume of infested soil
Severity of the disease increased added, the lower the population of

with time so that on the 5th week, the pathogens. The results indicate
all plants grown in equal volume of that bacterial wilt developed earlier

Table 2. Weekly percentage mortality of tomato cv 2029 grown in soils naturally
infested with Pseudomonas solanacearum and Meloidogyne incognita.

Percent Mortality (weeks after transplanting)
Treatments ! 1 p - 3 4 g - eré 7

W

Ps+Mi+1ST 1667 2937 5411 7917 9485 100 = 100
Ps + Mi + 9ST 8§33 25.00 4583 6250 91.67 100 100
Ps + Mi + 99ST  4.17 20.83 54.17 6250 91.67 958 100

Ps + Mi 29.17 5833 66.67 87.50 100 100 100
Ps 417 1290 20.83 33.33 6250 8333 100
Mi 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0

_——————————————'—'—‘_—_—___“_—_—______—_—__;___
1 Naturally infested soils were diluted with sterilized soil (ST) to obtain varying concentra-
tions of the pathogen inoculum.

Ps + Mi + 1ST = 1 part soil with P. solanacearum, 1 part sterilized soil, and ] part soil
with M. incognita.

Ps + Mi + 9 ST = 1 part soil with P. solanacearum, 9 parts sterilized soil, and 1 part
soil with M. incognita.

Ps + Mi + 99 ST = 1 part soil with P. solanacearum, 99 parts sterilized soil, and 1 part
soil with M. incognita.

Ps + Mi = 1 part soil with P. solanacearum and 1 part soil with M. incognita.
Ps = Soils with P. solanacearum alone

Mi = Soils with M. incognita alone

C = Sterilized soils
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PERCENT MORTALITY

C) control; D) equal volume
volume of P. solanacearum an
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monas solanacearum and Meloidogyne incognita
: P. solanacearum alone); B) M. incognita alone;
of P. solanacearum and M. incognita; E) equal
d M. incognita plus 1t sterilized soil: F) equal
nd M. incognita plus 9 parts sterilized soil; G) equ-’r!l
and M. incognitq plus 99 parts sterilized soil.
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and became more severe when the
population of the two pathogens
and their combinations were higher.
With high population of M. incog-
nita, bacterial wilt developed earlier
and faster even at lower concentra-
tions of P. solanacearum, which if

alone, would not cause severe
disease development. The two
pathogens, therefore, interacted

together to cause early development
of the disease and inflict more
damage to tomato seedlings. The
plants in the control and in soil
Infested with M. incognita only
remained relatively healthy through-
out the experimental period.

With artificial Inoculation, the
disease developed earliest at the
highest densities of the two patho-
gens used (Table 3). It was evident,
however, that M. Incognita en-
hanced the severity of bacterial

133

wilt as shown by increased mortality
with increasing number of M
Incognita eggs in the iInoculum.
These data corroborate the findings
In the natural inoculation study. All
plants died of wilt at highest
iInoculum density of the two patho-

gens (2.9 x 10 ¢ bacterial cells/m| +
500 eggs nematode).

Highly significant differences
were observed on percent mortality
among treatment means within
variety. The different inoculum
levels of the pathogens, be they
separately or in combination, had an
effect on the development and
severity of the disease. The results
show that the two pathogens can
Interact to influence disease ex-
pression and cause more damage to
the tomato plants and that bacterial
wilt incidence is dependent on the
Inoculum levels of both pathogens.

Table 3. Weekly percentage mortality of tomato cv Yellow Plum inoculated with
varying levels of inoculum of Pseudomonas solanacearum and/or Meloi-

dogyne incognita.
- — = = e ———— — e — e e — e ————— —— ——
Bacteria/Nematodes ! Percent Mortality (weeks after inoculation) 3 “
(cells/ml) (eggs/plant) 1 2 3 : 4 5 :S e 7 8 9
2.9x 10% + 500 4.17 20.83 29.17 S8.33 66.67 70.83 100 100 100
2.9x 10° + 250 0 16.67 29.17 54.17 58.33 58.33 100 100 100
29x10% + S0 0 4.17 2083 3750 50.00 62.50 62.50 75.00 75.00
29x 106 + 0 833 16.67 20.83 37.50 37.50 37.50 37.50 37.50
2.9x 103 + 500 0 12.50 3750 50.00 50.00 54.17 62.50 87.50 91.67
2.9x10% + 250 0 4.17 1250 29.17 41.67 45.83 45.83 54.17 54.17
29x 103 + S0 0 4.17 2500 37.50 54.17 54.17 H4.17 5417 8S4.17
29x103 + 0 0 1290 2817 NN 315 31.50 37.50 37.50 37.50
2.9x102 + 500 0 417 1667 29.17 3750 54.17 54.17 54.17 54.17
2.9x 10?2 + 250 0 0 833 2083 29.17 29.17 JIS0 3750 37.50
2.9x10% + S0 0 417 12,50 2500 4583 50.00 50.00 so.gg iggg
29x10%2 + 0O 0 833 16.67 25.00 25.06 25.00 25.00 25 2 :
0 + 500 0 0 0 0 0 0 0 0 .
0 + 250 0 0 0 0 0 0 0 g -
0 + S0 0 0 0 0 0 0 0 :
040 0 0 0 0 0 0 0 0

e o

- =
P e — —

! Inoculum per plant: 100 ml bacterial suspension and/or nematode egg suspension with

desired number.

—
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The results confirmed the report

of Harrison and vYoung (1941) that
differences in the severity of bac-
terial wilt under field condition
depends upon the nematode popu-
lation. Areas having high nematode
population had more severe tomato
wilt than those having low nema-

tode population.
Plants inoculated with the nema-

tode alone had higher yields cOm-
pared tO those inoculated with the

bacterium alone Of with bacterium
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in combination with the nematode.
The lowest yield observed was in
plants inoculated with the highest
concentration of bacterium and

nematode.
Although there were differences
noted among treatment means

within variety, these differences
were not significant. The different
rreatments did not affect the poten-
tial yield of tomatoes at the densities

of the pathogens tested.
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