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Fig. 1. Paenibacillus polymyxa TP3 inhibited conidial germination and
mycelial growth of strawberry leaf blight pathogen. (A) (B) P.
polymyxa TP3 inhibited spore germination of Neopestalotiopsis
rosae; (C) (D) TP3 culture supernatant in LB inhibited spore
germination of N. rosae; (E) (F) TP3 culture supernatant in soybean
meal medium inhibited spore germination of N. rosae, sacle bar=
0.05 mm. (G) Observation of P. polymyxa TP3 under phase contrast
microscope, scale bar = 0.01 mm. (H) Dual culture of P. polymyxa
TP3 and N. rosae CK, sterile H,0. Standard error of means is
indicated.
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Fig. 2. Suppression of strawberry leaf blight by Paenibacillus polymyxa
TP3. (A) TP3 endospore production in 2% soybean meal medium at
different temperatures. Data were statistically analyzed by one-way
ANOVA and LSD post-hoc test. Same letter indicates the means are
not significantly different (p < 0.05). (B)(C) and (D)(E) represent
the direct and top views of the water control and TP3 treatment after
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fungal inoculation; scale bar=2 cm. (F) Percentage of lesion area in
strawberry leaves was compared. CK, water control. Standard error of
means 18 indicated (n = 5 plants).
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Fig. 3. Biocontrol of strawberry leaf blight by spray treatment of
Paenibacillus polymyxa TP3 on different days before pathogen
inoculation. (A) TP3 treatment at different days before inoculation
with leaf blight pathogen (dbi). (B) Percentage of lesion area on
strawberry leaves, n = 5 plants. (C) Number of TP3 bacterial cells on
strawberry leaf different days after treatment, n = 4 plants. Standard
error of means is indicated.
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Fig. 4. Effect of TP3 spray on strawberry fruits in the field. (A) Strawberry
fruits were inoculated with N. rosae after TP3 treatment for 7 times.
n=15. (B) Numbers of flowers and young fruits were measured after
TP3 treatment of 10 times. n=20. CK, 0.05% Silwet-L77. Standard
error of means is indicated.
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ABSTRACT
Chung Fong and Chao-Ying Chen. 2022. Application of

Paenibacillus polymyxa TP3 for the control of strawberry leaf
blight. J. Plant Med. 64(4): 131-138.
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Strawberry (Fragaria x ananassa Duchesne) is an important
crop and Miaoli is the major area of fruit production in Taiwan. New
emerging leaf blight disease incited by Neopestalotiopsis rosae
causes immense economic loss in strawberry industry. In this study,
whether Paenibacillus polymyxa TP3 can protect strawberry plants
from infection of leaf blight pathogen was investigated. P. polymyxa
TP3 showed inhibitory activity on spore germination and mycelial
growth of N. rosae. In pot assay, spray with TP3 culture fluid in
soybean meal medium, containing 80% endospores, could inhibit

lesion development of strawberry leaf blight and had near 90% of

disease control efficacy. The suppression effect could be maintained
while TP3 treatment at 10 days before fungal inoculation and
attained 85% of disease control efficacy. Three days after TP3 spray,
strawberry leaf had higher detected TP3 population of 35,000 CFU/
cm” and the tenth day kept at 25,000 CFU/cm’; thus, TP3 bacterial
population should be important for the disease control efficacy of
strawberry leaf blight. Furthermore, spraying with TP3 endospore
suspension at 10 day intervals in an experimental field for 7 times, N.
rosae-incited lesion area on strawberry fruits from the TP3-treated
plants could be reduced as observed 7 days after fungal inoculation.
The numbers of flowers and green fruits increased as measured after
TP3 application for 10 times. Thus, the pot and field assays indicated
that TP3 in the form of endospores was applicable for the control of
strawberry leaf blight to reduce infection of leaves and fruits. Further
development of TP3 bioagent would be useful for strawberry nusury

and fruit production.

Keywords: Paenibacillus polymyxa, endospores, biocontrol,

strawberry leaf blight



