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ABSTRACT

Fifteen isolates of fluorescent pseudomonads were tested against the
mycelial growth of Alternaria porri, the causal agent of purple blotch

disease of onion. In vitro studies indicated that the isolate EFP1 exerted the
maximum inhibition (74.40%) on the mycelial growth showing 2.15 cm
colony diameter of the pathogen as against 8.40 cm in the control. Two
field trials were conducted one at Cotton Research Station Farm,
Veppanthattai and another at Arumbavur village, Perambalur district, Tamil
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Nadu to test the efficacy of talc-based formulation of Pseudomonas (EFP1)
against onion purple blotch disease. Among the treatments, Pseudomonas
EFP1 applied as seed (bulb) treatment (10g/kg) + soil application (SA) (2.5
kg/ha) + 3 foliar spray (FS) (3g/lit) at 30, 45 and 60 days after planting
(DAP) recorded the least purple blotch incidence of 5.43, 7.05 and 6.24
PDI at 35, 50 and 65 days after planting (DAP), respectively. The same
treatment also recorded the higher bulb yield of 15.4 t/ha) with the BC ratio
of 1:5.51.

Introduction

1994). The disease caused extensive damage
to bulbs as well as seed crop and the average
intensity was found in the range of 5 to 45 per

Onion (Allium cepa L.) is one of the most
important vegetable cum spice crop grown in
India. The crop is affected by various plant
pathogens among which leaf blight was
reported to be one of the major disease in
India and it caused severe yield loss in many
onion growing areas (Bhist and Agarwal,

cent (Gupta et al., 1985). High relative
humidity (80 to 90%) and optimum
temperature (24 + 1°C) are favour for further
development of purple blotch disease and
causing considerable yield losses. Shahanaz et
al., (2007) reported losses about 50 to 100 per
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cent due to purple blotch disease. In Tamil
Nadu also, the purple blotch earned by
Alternaria porri is most destructive.

Different chemicals including systemic and
contact fungicides have been used for
management of this disease (Srivastava et al.,
1999; Kanzaria et al., 2003 and Rahman et al.,
2003). Due to health risk and pollution
hazards by use of chemical fungicides in plant
disease control, it is considered appropriate to
minimize their use.

Biological control of plant pathogens through
antagonistic microorganisms is potential,
ecofriendly and a suitable approach apart from
being a promising alternative to the use of
chemicals.

Earlier studies indicated that seed treatment
and foliar application of P. fluorescens
prevented the pathogen infection and reduced
the disease incidence (Ramamoorthy and
Samiyappan, 2001). Several workers have
reported the effectiveness of Pseudomonas in
control of diseases caused by Alternaria
(Sastrahidayat, 1995; Mathivanan et al., 2000;
Patni et al., 2005; Sanjeet kumar et al., 2005;
Rao, 2006). Similar to previous studies, to
obtain an effective disease management
strategy for the control of purple blotch
disease in onion, different fluorescent
pseudomonad strains were collected form
onion growing areas and studied for their
disease suppression activity under in vitro and
field conditions.

Materials and Methods
Isolation of pathogen

Onion purple blotch pathogen Alternaria porri
was isolated from onion leaves showing
typical purple blotch symptoms, and pure
cultures of the pathogen were obtained by the
single hyphal tip method (Rangaswami, 1972).

Isolation of antagonists

One gram of rhizosphere soil near the root
surface of a onion plant was collected and
transferred to a 250 ml conical flask
containing 100 ml of sterile water. After
thorough shaking for 15 min in shaker,
different dilutions were prepared. One ml of
each 10® and 10° dilution was pipetted into
sterile Petri dishes. King’s B (KB) medium
was poured and rotated and plates were
incubated at room temperature (2 8+ 2 °C) for
24 h. The colonies with raised surface and
fluorescent colour were isolated and
subcultured (Vidhyasekaran and Muthamilan,
1995). Pure cultures of  fluorescent
pseudomonads were maintained on KB slants
at 4°C.

In vitro testing of Pseudomonas strains on
inhibition of mycelial growth of A. porri

Fluorescent pseudomonad strains were tested
for their inhibition on mycelial growth of A.
porri by following the dual culture technique
(Dennis and Webster, 1971). The bacterial
culture was streaked at one side of a Petri dish
(1 cm from the edge of the plate) plated with
potato dextrose agar (PDA) medium. A
mycelial disc (8 mm diameter) of ten days old
culture of A. porri was placed on the opposite
side in the Petri dish perpendicular to the
bacterial streaks. The plates were incubated at
room temperature (28 £ 2 °C) for seven days.
The mycelial inhibition of pathogen was
measured when the fungus covered the full
plate in control.

Preparation of talc-based bioformulation

A loopful of P. fluorescens was inoculated
into sterilized KB and incubated in a rotary
shaker at 150 rpm for 48 h at room
temperature (28 + 2 °C). After 48 h of
incubation, the broth containing 9 x 108 cfu/ml
was used for the preparation of talc-based
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formulation. To the 400 ml of bacterial
suspension, 1 kg of the talc powder (sterilized
at 105 °C for 12 h), calcium carbonate 15 g (to
adjust the pH to neutral) and carboxymethyl
cellulose (CMC) 10 g (adhesive) were mixed
under sterile conditions, following the method
described by Nandakumar et al., (2001). After
shade drying for overnight, it was packed in
polypropylene bag and sealed. At the time of
application, the population of bacteria in talc
formulation was 2.5-3 x 10° cfu/g.

Field experiments

Two field trials were conducted one at Cotton
Research Station Farm, Veppanthattai and
another at Arumbavur (Farmers holdings),
Permabalur district, Tamil Nadu, India to test
the efficacy of talc-based formulation of
Pseudomonas fluorescens (EFP1) against
onion purple blotch disease. The trials were
laid out with eight treatments and replicated
thrice in a Randomized Block Design (RBD).
The individual plot size of 5 x 4 m* was
maintained for all treatments. The treatments
of the experiments were T1- Pseudomonas
EFP1 (seed treatment (ST) @ 10g/kg + 1
foliar spray (FS) @ 3g/lit at 30 days after
planting (DAP), T2- Pseudomonas EFP1 (ST
+ 2 FS at 30 and 45 DAP), T3- Pseudomonas
EFP1 (ST + 3 FS at 30, 45 and 60 DAP), T4-
Pseudomonas EFP1 (Soil application (SA) @
2.5 kg/ha + ST + 1 FS at 30 DAP), T5-
Pseudomonas EFP1 (SA + ST + 2 FS at 30
and 45 DAP), T6- Pseudomonas EFP1 (SA +
ST + 3 FS at 30, 45 and 60 DAP), T7-
Chlorothalonil (FS at 30 and 45 DAP), T8-
Untreated check

The severity of purple blotch disease was
measured on 35, 50 and 60 DAP by using 0-5
scale (Sharma, 1986) and the details of scales
are shown below:

0 - No disease symptoms

1 -A few spots towards tip covering 10 per

cent leaf area.
2 -Several dark purplish brown patch covering
up to 20 per cent leaf area.

3 -Several patches with paler outer zone
covering up to 40 per cent leaf area.

4 -Leaf streaks covering up to 75 per cent leaf
area or breaking of the leaves from center.

5 - Complete drying of the leaves or breaking
of the leaves from center.

Per cent disease intensity (PDI) was calculated
by using the following formula (Wheeler,
1969).

% disease index = Sum of numerical
ratings/Number of observations x 100/5
in each

Bulb vyield was also recorded

treatment.
Statistical analysis

The data were analysed using the IRRISTAT
version 92-1 programme developed by the
biometrics unit, International Rice Research
Institute, The  Philippines.  Percentage
infection, growth and yield data were analyzed
independently by trial. Data were subjected to
analysis  variances (ANOVA). Disease
incidence data were arcsine transformed
before analysis. The treatment means were
compared by Duncan’s Multiple Range test
(DMRT) (Gomez and Gomez 1984).

Results and Discussion

Fifteen isolates of fluorescent pseudomonads
were collected from different onion growing
regions of Perambalur districts. Among the 15
fluorescent pseudomonad isolates tested,
EFP1 isolate exerted the maximum inhibition
(74.40%) on the mycelial growth showing
2.15 cm colony diameter of the pathogen as
against 8.40 cm in the control. This was
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followed by NMFP1 and ALFP1 recording
3.30 and 3.40 cm of the mycelial growth
accounting for 60.71 and 59.52% inhibition
over control, respectively (Table 1). Similarly,
use of biocontrol strains for the management
of plant pathogens has been exploited by
several research workers (Radjacommare et
al., 2002; Anand and Bhaskaran, 2009;
Manikandan et al., 2010).

The inhibition of mycelial growth of the
pathogen by fluorescent pseudomonds was
probably due to competition and/or antibiosis.

The antagonism of fluorescent pseudomonads
was also observed in the present studies in
tune with the findings of various workers
(Whipps, 2001; Ramamoorthy et al., 2002;

Saravanakumar et al., 2009). The results of
field experiments revealed that Pseudomonas
EFP1 applied as seed (bulb) treatment
(10g/kg) + soil application (SA) (2.5 kg/ha) +
foliar spray (FS) (3g/lit) at 30, 45 and 60 days
after planting (DAP) recorded the least purple
blotch incidence of 5.43, 7.05 and 6.24 PDI at
35, 50 and 65 DAP, respectively followed by
seed (bulb) treatment (10g/kg) + soil
application (2.5 kg/ha) + foliar spray (3g/lit) at
30 and 45 DAP. The same treatment also
recorded the higher bulb yield (15.4 t/ha) and
BC ratio (1:5.51).

These treatments were found at par with each
other and found to be superior to the
recommended fungicide chlorothalonil (Table
2).

Table.1 Effect of different isolates of fluorescent pseudomonads on the mycelial
growth of A. porri

S.No | Isolate Location
1. KFP1 Kurumbalur
2. AFP1 Ammapalayam
3. VFP1 Veppanthattai
4. NFP1 Navalur
5. EFP1 Esanai
6. MFP1 Melapuliyur
7. LFP1 Ladapuram
8. EFP2 Esanai
9. CFP1 Chettikulam
10. | APFP1 Alampadi
11. NMFP1 Natarmangalam
12. KPFP1 = Koneripapalayam
13.  ARFP1 Arumbavur
14. | EMFP1 Eechampatti
15. ALFP1 Aalathur
16. = Control -

Values are mean of three replications.

Diameter of mycelial

Per cent inhibition over

growth (cm) control
4.62° 45.00
3.65™ 56.55
5.70 32.14
6.40° 23.80
2.15° 74.40
7.00" 16.67
5.50" 34.52
4.20% 50.00
3.95° 52.98
7.30" 13.10
3.30° 60.71
6.509 22.62
5.30° 36.90
4.50¢ 46.43
3.40° 59.52
8.40' -

Means in a column followed by same superscript letters are not significantly different according to Duncan’s

multiple range test at P = 0.05.
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Table.2 Effect of talc-based formulation of Pseudomonas against onion purple blotch disease
(Pooled mean of two field trials)

Treatments
35 DAP
T1- Pseudomonas (seed treatment (ST) 8.70°
@ 10g/kg + 1 foliar spray (FS) @ 3g/lit
at 30 days after planting (DAP)
T2- Pseudomonas EFP1 (ST + 2 FS at 8.10°
30 and 45 DAP)
T3- Pseudomonas EFP1 (ST + 3 FS at 8.47°
30, 45 and 60 DAP)
T4- Pseudomonas EFP1 (Soil 5.64°
application (SA) @ 2.5 kg/ha + ST + 1
FS at 30 DAP)
T5- Pseudomonas EFP1 (SA + ST + 2 5.90°
FS at 30 and 45 DAP)
T6- Pseudomonas EFP1 (SA + ST + 3 5.43
FS at 30, 45 and 60 DAP)
T7- Chlorothalonil (Standard check) 9.54°
T8- Untreated check 18.22°

PDI Yield BCR

50 DAP = 65 DAP (t/ha)

13.42° 19.54¢ 9.2¢ 2.82
10.35" 15.39° 11.6° 3.54
10.12° 12.34° 13.9° 4.25
9.40° 11.45° 13.5° 4.10
7.52% 7.76° 15.0° 5.46
7.05° 6.24° 15.4° 5.51
11.96™ 17.50° 11.0° 3.23
20.47¢ 46.741 7.8° -

Values are means of three replications. In a column, means followed by a common letter are not significantly

different at 5% level by DMRT.

The results of present study are in line with
Yadav et al., (2013) who found Pseudomonas
fluorescens--1 (0.5%) was most antifungal
against onion leaf blight caused by A. porri
and recorded significantly least mean disease
intensity (37.19%) and gave maximum bulb
yield (27183 kg/ha) and higher BC ratio
(1:13.87).
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