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Fig. 1. The interference and inhibition rate (IIR) of microbial agent diluent
on mycelial growth of Fusarium solani. When IIR was more than
50%, there was inhibition on mycelial growth; when IIR was between
0 and 50%, there was interference on mycelial growth but wasn’ t in
inhibition; when IIR was less than 0, there was promotion on mycelial
growth. The same letters in the figure were not significantly different
at p> 0.05 according to LSD test (Fisher's protected least significant
different test).
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TABLE 1. Effect of Bacillus amyloliquefaciens Nana 11 on disease severity
after inoculation by high inoculum density of Fusarium solani (3.9x10° spores/
mL)

F I it FRAL R SRR B Nana | 1SHERE (R B REJRORE (1.3x10°
spores/mL)1% B i 5 B 489 [ Ao B2

TABLE 2. Effect of Bacillus amyloliquefaciens Nana 11 on disease severity
after inoculation by less inoculum density of Fusarium solani (1.3x10° spores/
mL)

Treatment' Disease severity (%)° of days after inoculation Treatment' Disease severity (%)” of days after inoculation
7 14 23 7 21 32 49
CK (water) 44 2° 77 a 100 a CK (water) 102’ 36a 48 a S2a
Nanall-200X 39a 50b 87b Nanall-200X 2b 22b 40 a 46 a
Nanal1-400X 43 a 57b 84 b Nanall-400X 0b 18 b 36a 48 a
Nanal1-800X 44 a 61b 87 Nanal1-800X 2b 20b 28 a 36a

! "Nanall-200X" meant "a strain of Bacillus amyloliquefaciens Nana 11
(1x10° CFU/mL) with 200 fold dilution". Each treatment had 32 tested
plants (Phalaenonpsis Taida Little Zebra). Treatments of Nanall dilutions
were conducted one time before inoculation of Fusarium solani (3.9x10°
spores/mL). And then, the treatments of Nanall dilutions were conducted
once a week for 3 times after inoculation.

’ The disease severities were assayed on a scale of 0-4: 0= healthy; 1= litter
black rot on inoculated tissue; 2= less than 1/2 leaf yellowing; 3= more than
1/2 leaf yellowing; 4= leaf defoliation.

* Values followed by the same letter in the same column are not significantly
different at p> 0.05 according to LSD test (Fisher's protected least
significant different test).
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' "Nanall-200X" meant "a strain of Bacillus amyloliquefaciens Nana 11
(1x10° CFU/mL) with 200 fold dilution". Each treatment had 40 tested
plants (Phalaenopsis Green Pixie "Ever Green"). Treatments of Nanall
dilutions were conducted two times before inoculation of Fusarium solani
(1.3x10° spores/mL). And then, the treatments of Nanall dilutions were
conducted once a week for 7 times after inoculation.

’ The disease severities were assayed on a scale of 0-4: 0= healthy; 1= litter
black rot on inoculated tissue; 2= less than 1/2 leaf yellowing; 3= more than
1/2 leaf yellowing; 4= leaf defoliation.

* Values followed by the same letter in the same column are not significantly
different at p> 0.05 according to LSD test (Fisher's protected least
significant different test).
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Fig. 2. (A) When the Phalaenopsis garden adopted an integrated pest
management cultivation, the average disease severity of Phalaenopsis
yellowing leaf was controlled below 10%. The left side of the red line
was the field experiment area of disease control. (B) The diseased
plant of Phalaenopsis yellowing leaf showed symptoms of sheath
blackening and leaf yellowing.
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TABLE 3. Effect of Bacillus amyloliquefaciens Nana 11 on the occurrence
of Phalaenopsis yellowing leaf of A4268

Treatment' Disease severity (%)° days after treatment
33 54 63 71
CK (water) 6a’ 1la 14 a 16 a
Nanal1-200X 0b 0b 0b 0b
Nanal1-400X 0b 0b 0b 3b
Nanal1-800X 0b 1b b I1b

' "Nanall-200X" meant "a strain of Bacillus amyloliquefaciens Nana 11
(1x10° CFU/mL) with 200 fold dilution". Each treatment had 36 tested
plants of A4268 (Doritaenopsis Mount Lip "Chou"). Treatments of Nanall
dilutions were conducted once a week for 7 times.

? The disease severities were assayed on a scale of 0-4: 0= healthy; 1= litter
black rot on inoculated tissue; 2= less than 1/2 leaf yellowing; 3= more than
1/2 leaf yellowing; 4= leaf defoliation.

* Values followed by the same letter in the same column are not significantly
different at p> 0.05 according to LSD test (Fisher's protected least
significant different test).

FEUU ~ it FA 2 76 A S P e S Pl o B S AR s
TABLE 4. Effect of Bacillus spp. on the occurrence of Phalaenopsis
yellowing leaf

Treatment' Disease severity (%) 77 days after treatment

A4268  PS3269  AB038 A2225 A7193

CK (water) 16a' 0a 8a 2a 2a
Nanal1-200X’ 0b 2a 5a 2a 2a
Nanal1-400X 3b Oa 4a 2a Oa
Nanal1-800X 11b la Ta Oa 2a
P2-2-100X 0b la 7a 5a 2a
P2-2-300X 6b 2a 2a 4a 2a
P2-2-500x 0b Oa Sa 4a 4a
BM-200X 8b Oa 8a 2a 6a
BM-400X 3b Oa 6a 2a Oa
BM-800X 3b Oa 2a Oa 8a

!Each treatment had 36 tested plants, including A4268 (Doritaenopsis Mount
Lip "Chou"), PS3269 (Phalaenopsis Long Strong Venus "PS3269"), A8038
(Phal. Taida Blush "Taida"), A2225 (Ditps. Queen Beer "Mantefon"), and
AT7193 (Phal. Taida King's Caroline "Taida Little Zebra"). Treatments of
Nanall 1x10° CFU/mL dilutions were conducted once a week for 7 times.

? The disease severities were assayed on a scale of 0-4: 0= healthy; 1= litter
black rot on inoculated tissue; 2= less than 1/2 leaf yellowing; 3= more than
1/2 leaf yellowing; 4= leaf defoliation.

* Nana 11 was Bacillus amyloliquefaciens Nanall (1x10° CFU/mL); BM
was B. mycoides BM (1x10° CFU/g); P2-2 was B. amyloliquefaciens (P2-2
1x10° CFU/mL).

* Values followed by the same letter in the same column are not significantly
different at p> 0.05 according to LSD test (Fisher’ s protected least
significant different test).
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ABSTRACT
Su, J. F., Chien, L. Y., Lin, T. C.,, Chen, C. W., Hsieh, F. C. 2022.

Bacillus amyloliquefaciens Nana 11, a potential biocontrol agent
against Phalaenopsis yellowing leaf. J. Plant Med. 64(2): 63-70.
“Corresponding author, E-mail: hsiehf@tactri.gov.tw and
forte9135101 @tari.gov.tw

This study was evaluated the feasibility a strain of Bacillus
amyloliquefaciens Nana 11 to possess biocontrol activity
against Phalaenopsis yellowing leaf caused by Fusarium solani
(teleomorph Haematonectria haematococca) in the greenhouse.
In the dual culture test, the interference and inhibition rate (IIR)
of Nana 11 200-fold dilution was 14% indicating that the Nana 11
dilution could interfere with the mycelial growth of F. solani. In
the inoculation with high inoculum density (3.9x10° spores/mL),
the control group had a disease severity of 100% on the 23rd day
after the inoculation of Phalaenonpsis Taida Little Zebra, and
the disease severity of Nana 11 400-fold dilution treatment was
84%. There was a significant difference of 5% between both. In
the inoculation with less inoculum density (1.3x10® spores/mL),
the control group had a disease severity of 36% on the 21st day
after the inoculation of Phal. Green Pixie "Ever Green", and the
disease severity of Nana 11 400-fold dilution treatment was 18%.
There was a significant difference of 5% between both. In the field
disease management experiment, the control group had a disease
severity of 16% on the 77th day after the treatment of Doritaenopsis
Mount Lip "Chou", and the disease severity of Nana 11 400-fold
dilution treatment was 3%. There was a significant difference of 5%
between both. The above results showed that B. amyloliquefaciens
Nana 11 400-fold dilution might be a promising biocontrol agent for

preventive application, which conducted once a week for 4 times, to

reduce the occurrence of Phalaenopsis yellowing leaf.

Keywords: Phalaenopsis yellowing leaf, Bacillus
amyloliquefaciens, interference and inhibition rate,

RII, biological control, integrated pest management



