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Fusarium wilt disease on tomatoes is caused by Fusarium oxysporum f.sp.
lycopersici (FOL). It is a serious disease of tomatoes in Thailand, which can cause tomato
yield loss up to 50-80%. Farmers need to use a lot of chemical fungicides to control the
disease. The objective of this study was to investigate the resistance induction mechanisms
against Fusarium wilt disease in tomato plants after being treated with Bacillus-based
chitosan (BBC) formulation, which is a formulation of Bacillus sp. and chitosan. The efficacy
of 3 BBC formulations including BBC1, BBC2, and BBC3 at different concentrations of 800,
1000, 1200, and 2000 pg/ml was tested for inhibiting the growth of Fusarium colonies. The
result showed that BBC1 at a concentration of 800 pg/ml was the most effective for
inhibiting FOL mycelial growth by 45.14%, which was not significantly different from the
positive control (terraclor super-x®). Therefore, this formulation was selected for a further
study of the mode of action by environmental scanning electron microscope (ESEM). The
result pointed out that the BBC1 at a concentration of 800 pg/ml demonstrated the direct
mode of action that inhibited FOL growth by secretion of antifungal agents. Then, the
Bacillus viability was evaluated after storage at room temperature until 6 months. The
Bacillus sp. strain CaSUT008 in the encapsulated form was decreased by 108-10° CFU/g
(Logyy of 8.51-6.20) at 1-3 months after storage. After that, the bacteria’s survival was
decreased to 10* CFU/g (Logy, of 4.71) at the 6th month. Moreover, the BBC1 at a
concentration of 800 pg/ml was applied by foliar spraying and soil drenching to control
Fusarium wilt disease and compared with terraclor superx®, B. subtillis commercial, and
COS® under greenhouse conditions. The tomato plants were inoculated with FOL at 7 days
after the last application. It was found that the encapsulated BBC1 was able to reduce the
Fusarium wilt disease severity by 78.95%, which was not significantly different from the
terraclor super-x® at 73.69%. In addition, the tomato fruit weight and yield of the BBC1
application was significantly increased by 34.5 and 75.0%, respectively when compared

with the control treatment. Moreover, the defense mechanisms were investigated in
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tomato leaves, including salicylic acid (SA) content, chitinase, /3-1,3-glucanase, and
phenylalanine ammonia-lyase (PAL) activity at 0, 24, and 48 hours after fungal challenge
inoculation (HAI). In addition, the accumulation of SA was significantly increased at 24 HAI
in the terraclor super-x®, encapsulated BBC1, B. subtillis commercial and COS® application
at 9.38, 9.23, 9.15, and 9.09 pg ¢ fresh weight, respectively. Besides, the tomatoes treated
with the encapsulated BBC1, the terraclor super-x®, COS®, and B. subtillis commercial
showed the highest increase of chitinase activity at 24 HAI as 1.00, 0.98, 0.98, and 0.96 umol
mg™ protein, respectively. The amount of 3-1,3-glucanase increased to the highest at 30.34,
28.42, 27.07, and 24.63 pmol mg™ protein treated with terraclor super-x®, encapsulated
BBC1, COS®, and B. subtillis commercial, respectively. Similarly, PAL activity significantly
increased at 24 HAl to levels of 92.65, 87.18, 84.83, and 79.97 umol mg’ protein when
treated with terraclor super—x®, COS®, encapsulated BBC1, and B. subtillis commercial,
respectively. In addition, the leaf samples treated with BBC1 at 24 HAl were investigated
for biochemical changes by Synchrotron FT-IR microspectroscopy. It was found that the
encapsulated BBC1 promoted the synthesis of C=0 ester lipids, proteins (Amide |, Il), and
C-H bending in the epidermis, which were significantly higher than those of the control
treatment. These results suggested that the encapsulated BBC1 had the efficiency in direct
and indirect control of Fusarium wilt on tomatoes by inhibiting fungal pathogen and
inducing the plant defense mechanism during host-pathogen interactions. Therefore, the
encapsulated BBC1 is a good approach for tomato production systems to reduce the
chemical fungicides. used for disease control and also their harmful effects on humans and

the environment.
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