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ABSTRACT

The efficacy of cell suspensions and culture filtrate of Bacillus amyloliquefaciens,
B. cereus and spore suspensions of Trichoderma asperellum strain CB-Pin-01 were tested in
inhibiting spore germination of Pseudocercospora dendrobii, the causal agent of yellow leaf
blotch on Vanda orchids at 24 hrs. The result showed that the antagonistic microorganisms
were able to inhibit the germination of P. dendrobii spores by 85.38 - 99.74% and shorten the
germ tube growth compared to the control treatment. Spore suspension of T. asperellum strain
CB-Pin-01 and cell suspension of B. amyloliquefaciens were the most effective in inhibiting
germ tube germination at 99.74% and 99.30% while germination inhibition percentages of
culture filtrate of B. cereus, T. asperellum strain CB-Pin-01, B. amyloliquefaciens and B. cereus
cell were 95.13, 89.83, 86.61 and 85.38%, respectively. Spraying of the 3 antagonistic
microorganisms on diseased orchid leaves during the rainy season resulted in significant
reduction of disease incidence 7 days after the application compared to the control treatment.
B. cereus contributed to the smallest lesion size of 0.01 mm, followed by B. amyloliquefaciens
of which lesion size was 1.34 mm, while the size of the lesion in the control treatment was
8 mm. Treatments of folpet and T. asperellum strain CB-Pin-01 showed the lesion sizes of

5.34 and 3.34 mm, respectively.

Keywords: yellow leaf blotch disease, Bacillus amyloliquefaciens, Bacillus cereus, Trichoderma

asperellum strain CB-Pin-01, biological control
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Figure 1 Symptoms of the collected specimens (A), symptoms after inoculation at 21 days (B),

morphological characteristics of the colony on V8°juice agar (C), malt extract agar (D), conidia

at 1000x magnification (E), and fascicle of conidiophores (F) of Pseudocercospora dendrobii
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Table 1 Efficacy of antagonistic organisms to inhibit spore germination and germ tube formation

of fungal spores of Pseudocercospora dendrobii

Length of o
Inhibition of
Treatment germ tube' o, Growth of germ tube
germination® (%)
(um.)
Control (water x P. dendrobi)  151.41 a° 0.00 normal growth
T. asperellum CB-Pin-01 (CS)° 040e 99.74 slow growth, short
T. asperellum CB-Pin-01 (CF)* 15.40c¢ 89.83 slow growth, short
B. amyloliquefaciens (CS) 1.08 e 99.30 slow growth, mostly do not germinate
B. amyloliquefaciens (CF) 20.27 bc 86.61 slow growth
B. cereus (CS) 2213 b 85.38 slow growth
B. cereus (CF) 7.37d 95.13 slow growth, mostly do not germinate
Folpet (12,000 mg/kg) 0.89 e 99.41 slow growth, mostly do not germinate
CV% 10.95

Note: ' Mean length of the germ tube that develops into the mycelium including all mycelial branches that germinate

from the spores compared with germ tube length at 24 hr.

? Percent inhibition of germination = (R1 - R2) x 100, details in method
R1

® CS: cell suspensions
* CF: culture filtrate

® Means in the same column followed by a common letter are not significantly different at the 5% level by LSD

Control/ - 54 B 5 .
& Tt o
o3 Bt [fea CF s T T =S
s o e 4D | z
S 7
co ' Sg il sg
bg £ |
E F G H
S| E= am| =

Figure 2 Spore germination of Pseudocercospora dendrobii after mixing antagonistic
microorganism for 24 hr; Control (A), folpet (B), Trichoderma asperellum strain CB-Pin-01
cell suspensions (C), and culture filtrate (D), Bacillus amyloliquefaciens cell suspensions (E),
and culture filtrate (F), and Bacillus cereus cell suspensions (G), and culture filtrate (H)

co: conidia, sg: short germ tube, bg: branchy germ tube

Thai Agricultural Research Journal Vol. 41 No. 3 September - December 2023 293



FonannAdaiy niug (2551) i wad
wnusesavEnuuATiSe B. cereus feWug
WS16 uas B. amyloliquefaciens anewuj
CG06 aw3aduiunisvansevaladidon
P. dendrobii l&etrsanysal smziians
nsaviudeniseanld 92.42 uaz 96.35%
MNAAY LHULABIAUTI8IUDDNY Cruz-Martin
et al, (2020) WU §1INTONIAN B. subtilis
coiBP-M27 \fwfiindtudes P. fiiensis
1RBENINI0ANMSYBNTBY conidia WaLMILa3a
P99 mycelia Fvanaifizndasiunmasengn’
289813 metabolites 11w TUsAuSaaswWUIng
INVINUYDY Thangavelu and Mustaffa
(2010) WU L%E] T. viride NRCB, T. viride-6
waz T. hamatum-1 FUsz@ndawlunsan
N139ONDY conidia LAZNIIRIIN mycelia
W8N Fusarium oxysporum f. sp. cubense
LaTaDAAEBNALUIIBNIUYEY Gesnara (1994)
wu e T, asperellum eiugnany M35
uaz M52 wammiﬂfﬁauzmﬁus“j”’\im'm'%iy
?JBGL&"LATEJL%B?W Sclerotium rolfsii la8Wy
U3aula (clear zone) UUEYNS PDA

3. ﬂ':ns.|mmsnmmaaumﬂﬂgﬁmﬂums
augalsaluiiuvies sunasnidan
P. dendrobii yulundaslilusnm uiasign
PDILNHATNS
NnnsWuaunIduindasuudu
ndelifiuansenmslsn 4 a%s uavinwng
unavdswugAun3SURTInER 7 14 21 uaz
28 Yu aMwWeIMA ipuna1AN 2564 Tuszes
nanfihmanaaseifiugiengau femadugs
punpillady 1Uszana 30 °s. ANTURNNS
10hy 70% WU @ 7 Sundenaviu ynnssnds
flaqaunsduiiinduazansiedl denalvfisun
PBYUNANBENIINTINITAILAN uaziAN
wanFeeee s AN aif (Table 2) lae

294

wwafn13penedfindu 0.01-3.34 uu.
nywABilY B. cereus fimsvenpaunvey
uwappdigaiiny 0.01 wy. F99avNAD
B. amyloliquefaciens {M3PUBTUIAAIIN
nerosuna 1.34 wn. Felapniingsnds
muANinIIssNAANEAT1sTDI LKA
E]gjﬁ 8 Wy. &7 T. asperellum &@BWUZ
CB-Pin-01 iM378182UIAAINNTINYBY
WHABET 3.34 3. (Figure 3 )

Wiavann inmaanslugvn g
aunidufiinsunednienagnauzed duwa
nITNUFBLIINM wazUssAninwnsaaunsd
Ufilng swfeanmwadenimanzansians
iAinlsn Walsauwsnszneidngisanndu vhls
dursfuiinslisansaauanlsale Fowuh
nRsNMMULEAUNIIURTIN 28 ynswis
Wulsaindu seiuanuguusszaslsaly
wAnFNNNIIABALAN Feapnndpeiveu
nAapepas nIug (2551) Aildnasaulugivgg
WU (n.A.- 9.7, 2550) i InunawuqRunad
Ujiindasuulunana fanawneiiuan 24 mu.
rouwuaa$uuReYeLHaT1 P. dendrobii
uadguanmund wudn ludn 21 Jusiean
nssdsfinudede B. amyloliquefaciens
awwug cGoe ualuwuidelinfiinlsn
Tusedviifisuifunssisaueudlildvwu
\Wolsn (-Pd) Ludu

MIIFITINTINEAT DA 41 auil 3 fueieu - SuNAN 2566



Table 2 Disease incidence of yellow leaf blotch disease of Vanda orchids after spraying with

antagonistic microorganisms for 7, 14, 21 and 28 days

Increased lesion size' (mm.)

Treatment

7 days 14 days 21 days 28 days
Control (water) 8.00 a° 8.00 ab 20.67 a 35.67 a
T. asperellum CB-Pin-01 3.34 abc 20.33 ab 2933 a 35.00 a
B. amyloliquefaciens 1.34 bc 2233 a 26.67 a 40.67 a
B. cereus 0.01 c 15.00 ab 20.17 a 26.67 a
Folpet (80% WG) 5.34 ab 534 b 17.67 a 4133 a
CV% 68.87 62.73 4514 45.86

Note: ' The wound diameter of length after spraying with antagonistic microorganisms

? Means in the same column followed by a common letter are not significantly different at the 5% level by LSD

A

7 days aftcis

-

F

Figure 3 Disease incidence of yellow leaf blotch disease on Vanda orchids before and seven

days after spraying with antagonistic microorganisms under orchid plantation conditions,

Control (A and F), Trichoderma asperellum strain CB-Pin-01 (B and G), Bacillus amyloliquefaciens
(C and H), Bacillus cereus (D and I) and folpet (E and J)
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