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Efficacy of anti-ripening rice husk ashes mixed with clove in pellet form for growth

inhibiting of fungi causing stem rot disease in Hom Thong bananas
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Abstract
The objective of this research was to develop a product of anti-ripening rice husk ashes mixed with clove
powder, for inhibitory property against fungi that caused stem rot in Hom Thong bananas. Pathogenic fungi were

isolated from infected stem of Hom Thong banana using tissue transplanting. Their morphological characteristics were
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studied by using slide culture techniques. It was found that fungi causing stem rot in Hom Thong bananas were three
isolates of Fusarium sp., one isolate of Colletotrichum sp. and one isolate of Lasiodiplodia sp. Six pellets mixture of
anti-ripening rice husk ashes and cloves powder were formulated at ratios of 50:50, 60:40, 70:30, 80:20, 90:10 and
100:0 (w/w). Physical properties and microbial populations of the pellets were evaluated. The formulated products were
tested for their inhibitory effects on fungal growth using disc diffusion technique. The 50:50 and 60:40 formulations
were the most effective in inhibiting the growth of fungal pathogens causing stem rot disease, with 100% inhibition of
Colletotrichum sp. isolate 2 and Fusarium sp. isolate 5 hyphal growth. Fusarium sp. isolate 1 and Fusarium sp. isolate
4 were inhibited up-to 90%. However, Lasiodiplodia sp. isolate 3 was not effectively inhibited. When considering the
physical characteristics of the pellet mixture of anti-ripening rice husk ashes and cloves powder, the 50:50 and 60:40
formulations exhibited high hardness, with pellet hardness values of 7.27 kg/cm2 and 7.35 kg/cmZ, respectively, and

low friability with friability percentages of 0.27 and 0.28 respectively. Additionally, no microbial contamination was

observed within these pellets.

Keywords: Hom Tong bananas, fungi causing stem rot disease, anti-ripening rice husk ashes, clove
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Figure 1 Characteristics of pathogenic fungi isolate 1. (A) disease symptoms (B) colonies on PDA

medium (C) characteristics of fungal spores and (D) characteristics of fungal hyphae.
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Figure 2 Characteristics of pathogenic fungi isolate 2. (A) disease symptoms (B) colonies on PDA

medium (C) characteristics of fungal spores and (D) characteristics of fungal hyphae.
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A B C D)
Figure 3 Characteristics of pathogenic fungi isolate 3. (A) disease symptoms (B) colonies on PDA

medium (C) characteristics of fungal spores and (D) characteristics of fungal hyphae.
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Figure 4 Characteristics of pathogenic fungi isolate 4. (A) disease symptoms (B) colonies on PDA

medium (C) characteristics of fungal spores and (D) characteristics of fungal hyphae.
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Figure 5 Characteristics of pathogenic fungi isolate 5. (A) disease symptoms (B) colonies on PDA

medium (C) characteristics of fungal spores and (D) characteristics of fungal hyphae.

Table 2 Possible fungal species isolated from

stem rot infected bananas.

isolate possible fungal species
1 Fusarium sp.

2 Colletotrichum sp.

3 Lasiodiplodia sp.

4 Fusarium sp.

5 Fusarium sp.
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Figure 6 Characteristics of anti-ripening rice husk ash pellets mixed with cloves. (A) side view and

(B) top view.
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'
-
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mT?ZT‘LIEii Fusarium sp. isolate 1 Was Fusarium sp.
isolate 4 LL@::VLN'mmmﬂVUFfQ Lasiodiplodia sp. isolate 3
B ImLﬂ@ﬁﬁf’ﬁuﬁn’wﬁufqmmqmﬁ 1 uaz 2
Tl AMNLANFNaTY (020.05) waztsz@nEn1nwnng
ﬁuﬂz\wmmmmmﬁmmmmmquﬁlLﬂuzﬁ'qumu
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lalgian (Figure 7B) HaNTIMAGaL A4 (Table 4)
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Table 3 Physical and microbial contamination properties of anti-ripening rice husk ash mixed with

clove pellets.
properties

formular average weight average height friability hardness

(gram/pellet)' (centimeter/pellet)* (%) (kg/ch)M
1 (50:50) 1.47+0.02 0.50+0.02 0.27+0.02° 7.35+0.24°
2 (60:40) 1.45+0.02 0.48+0.02 0.28+0.02° 7.27+0.26°
3 (70:30) 1.45+0.02 0.48+0.02 0.28+0.02° 7.20+0.02°
4 (80:20) 1.43+0.02 0.49+0.02 0.35+0.02° 6.73+0.02°
5 (90:10) 1.430.02 0.50£0.02 0.39+0.02% 6.24+0.02°
6 (100:0) 1.42+0.02 0.51%0.02 0.4520.02° 5.08+0.02°

" the means in the same column are not significantly different at the 95% confidence level.

TP means with different letters indicate a statistically significant difference at the 95% confidence level.

Table 4 Inhibitory property of anti-ripening rice husk ash mixed with clove pellets against fungi

causing stem rot.

fungal colony diameter (cm) and percentage of inhibition”

formular Fusarium sp. Colletotrichum sp. Lasiodiplodia Fusarium sp. Fusarium sp.

isolate 1 isolate 2 sp. isolate 3 isolate 4 isolate 5
control 4.50 4.50 450 450 450
formular 1 0.31+0.09° 0° 4.00+0.22° 0.33+0.09° 0°
inhibition (%) 93.11 100 11.11 92.67 100
formular 2 0.33+0.09%° 0 4.10£0.12%° 0.35+0.09° 0
inhibition (%) 92.67 100 8.89 92.00 100
formular 3 0.370.06" 0 4.2+0.04° 0.37+0.10° 0
inhibition (%) 91.78 100 6.67 91.77 100
formular 4 1.5+0.08° 0 4.30+0.03™ 0.39+0.09° 0.55+0.06"
inhibition (%) 66.66 100 4.44 91.33 87.77
formular 5 2.48+0.95° 0.39:0.09" 4.35+0.45° 2.12+0.33° 1.45+0.21°
inhibition (%) 44.88 91.33 3.33 52.89 67.78
formular 6 4.50° 450° 450° 450° 450
inhibition (%) 0 0 0 0 0

+albl/cl...

means with different letters indicate a statistically significant difference at the 95% confidence level.
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a1n (Table 4) A liulddnungiiu
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Sangphitak, & Singkaban, 2017) kWaLNANITUUNNS-
Alas (cinnamaldehyde) ﬁﬁqw%ﬁmﬁy@aauﬁﬁ
(Sukatta, Haruthaithanasan, Chantarapanont,
Dilokkunanant, & Suppakul, 2008) %'qmwfmm

a
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1
cal o
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L%yﬂisimmsmﬁmlﬁuimiﬁ (Castellanos et al.,
2020) $9a7n91UAdE 0 Nuchnuanrat, & Jitsatta
(2021) Wud1419NGN hydroxyl (OH group) v1u
benzimidazole Wiuanswiiinen i lunstidnides
nalsnlungu Colletotrichum sp. s Aadunis
annsliasnail Taeldanangs hydroxyl aanniung
‘lumiﬂ“uﬂs\mwm?tymmLﬁuiﬂﬁy@mﬁ@‘im
noaunuld wardsdiaanlaniaiinaaufiuniu
sagnaaiivecdenelsalunlaskion TaaiBunns
mmmmquﬁﬁmﬁ@nﬂiﬁu&ﬂwm‘%ﬁym@méﬁﬂﬂ
L%y@mﬁﬂiiﬂiumiu Colletotrichum sp. WazFusarium
sp. AaLBnL 40 nfu Teaniungazilanslungy
ﬁ_ula‘wﬂ@ ‘ﬁl 5% (w/v) (Bisergaeva, Takaeva, & Sirieva,
2021) %aﬁm@ﬁuﬂ{mwm‘%mmufﬁulﬂ Do
eAUselidnansgAuea 2 n¥u amnsnduds
nnsiatryreadulaidesiielsadandiunly

Welnauiuansaingu - wudinanisdudenis

a 9

\ascyragidulaaas Colletotrichum sp. #1941 M

YAUBAANNNIUNG 5% (wiv) Lieuwindunn sl
A8 ANTANDRE ANNENTU 5% (Wiv) Laziisy
fiuanslwsAaasna (prochloraz) AANNLENdL 0.05

-

wefidus (Nuchnuanrat, & Jitsatta, 2023)

Figure 7 Inhibitory property of anti-ripening rice
husk ash mixed with clove pellets
against Colletotrichum sp. isolate 2 (A)

formular 1 and (B) formular 6.

lunisunuandmailudlddszTaasd
AMNEANIFIFEWLIN LEATEUNALTEABN194N
naNnIung Hulsc@ndninluntstinlldnuliing

. g o oda o & ¥ .

nasnsiiuneantlantafnmanalsadonatuin
Colletotrichum sp. WA Fusarium sp. i NASKIANERLE
AN ] Nz W uazden Wugin (Postharvest and
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Department of Agriculture, 2013) N1 l%anA214
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a al =1 o 2 L a U
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srua19ans e uiae (Mali et al., 2023)
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