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Abstract: The efficacy of biofilm culture filtrate from Streptomyces albus strain CEN26 to control late
blight pathogen, Phytophthora infestans was investigated. Inhibition of P. infestans, mycelial growth,
germination and viability of the sporangia were evaluated and found that the minimum concentration of
the filtrate at 60 % effectively 100 % inhibited the fungus. The filtrate concentration at 40 % resulted in
significant inhibition of the fungal mycelial growth and sporangia viability at lower rates than the 60 % trials,
though, it’s still extremely inhibited the sporangia germination in all incubation period trials. Even though,
the concentration at 20 % had no effect on sporangia viability but clearly restrained its germination period.
The disease control trial in greenhouse condition using bioproducts produced from biofilm culture filtrate
combined with dry spore of S. albus strain CEN26 showed reductions in both percentages of disease
incidence and severity index better than the trial of bioproduct produced from only the dry spore. Then,
bioproduct produced from biofilm culture filirate combined with the dry spore was selected to apply in
farmer plot trial, by spraying 0.3 g/l once a week for 4 months, the disease reduction was found with
percent of disease incidence and severity index revealed at 25.45 % and 45.63 %, while the untreated

farmer plot was determined at 52.30 % and 75.45 %, respectively.
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Figure 1. Growth characteristics of Streptomyces albus strain CEN26 on biofilm culture over the surface

of ISPS for 7 days (A), Aerial mycelium, substrate and aerial mycelium of biofilm culture (B-C)
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rye-A agar, incubation for 10 days
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sterilized distilled water
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"Values with the same letter within a column are not significant at P< 0.05

Figure 2. Effects of biofilm culture filtrate (BFC) from Streptomyces albus strain CEN26 on Phytophthora

infestans mycelial growth on rye - A agar, after incubation at 18 'C for 10 days; BFC 20 % trial

(A), cytoplasm aggregation (B), swelling (C), and lysis (D), control trial (E), normal growth of

hypha (F). Scale bar=10 pym. CA: cytoplasm aggregation; SW: swelling and LS: lysis
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Figure 3. Effects of biofilm culture filtrate (BFC) from Streptomyces albus strain CEN26 on

Phytophthora infestans sporangia germination after incubation for 10 days; Untreated

sporangia with zoospore releasing (A, B), hyphae swelling in BFC 20 % trial (C, D), Lysis of

hyphae (E), cytoplasm aggregation in BFC 60 % trials (F), respectively. Scale bar=50 um.

SG: sporangia, ZS: zoospore, AP: appressorium, SW: swelling and LS: lysis
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Figure 3. Sporangia of Phytophthora infestans fluorescein emitting after incubation at 25 C for 12 days in

biofilm culture filtrate of Streptomyces albus strain CEN26 at various concentrations; Control

trial (distilled water) (A, B), 20 % (C, D), 40% (E, F), and. 60 % (G, H). Scale bar=50 uym. BF:

blight field, FDA: fluorescein diacetate staining, SG: sporangia and AP: appressorium
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Table 3. The efficacy of bioproducts from Streptomyces albus strain

blight under greenhouse condition

CEN26 for controlling tomato late

Percentage of disease

Treatments

incidence (%)’

Percentage of disease severity

index (%)

Control+ (sterilized distilled water)

Control- (Phytophthora infestans) 100.00 *° 100.00"
Bioproduct T1 15.00° 45.63°
Bioproduct T2 39.78° 77.94°

"Mean percentage of disease incidence from 20 leaves/trial

*Mean percentage of disease severity index from 20 plants/trial

*Values with the same letter within a column are not significant at P< 0.05

Table 4. The efficacy of bioproduct T1 from Streptomyces albus strain CEN26 for controlling tomato late

blight under field condition

Disease incidence (%)’ Disease severity index (%)°
Treatments 1 2 3 4 1 2 3 4
month months  months  months month months  months  months
Control 34.20"  4023" 46.19" 5230" | 20.84" 4361" 64.20" 75.45"
Bioproduct T1 10.80° 13.87° 22.30° 2545° | 350° 17.90° 35.84°  49.76°

'Mean percentage of disease incidence from 20 plants/trial

*Mean percentage of disease severity index from 20 plants/trial

*Values with the same letter within a column are not significant at P £0.05
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