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Efficiency of Eucalyptus Wood Vinegar in Controlling
Colletotrichum truncatum s. I. Causing Vegetable Soybean
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ANEARY: Colletotrichum truncatum s. 1., 13ALAULNTATUA, Swidesiingn, AN5LANT, vinduasuld

ABSTRACT: This study was aimed to investigate the efficiency of eucalyptus wood vinegar
on growth inhibition of Colletotrichum truncatum s. I. causing vegetable soybean anthracnose.
Fifty-two isolates of C. truncatum s. I. were isolated from leaves, stem and pods of diseased
vegetable soybean. The poisoned food technique was used to evaluate carbendazim-resistant
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ability of fungi at concentrations 1, 10, 50, 100, 500 and 1,000 ug/ml. Then, evaluation

D,, by ED, > 100 = highly resistant, ED, 10 — 100 = moderately resistant (MR) and ED, <10
= sensitive (S). The results showed that forty-six isolates were highly resistant (HR), six isolates
were sensitive (S) phenotype. Efficacy of two types eucalyptus wood vinegar consist of distilled
1 time (2 samples) and distilled 2 times (1 sample) at concentrations 1, 2, 3, 4 and 5% (v/v), were
determined for inhibition of mycelium growth by using poisoned food technique. The results found that
eucalyptus wood vinegar distilled 1 time (2 samples) at concentration 2-5% (v/v) and distilled
2 times at concentration 3-5% (v/v) could inhibit 100% mycelia growth of pathogen. Then,
the inhibition of spore germination using slide culture technique by two types wood vinegar
at concentrations 1, 2 and 3% (v/v) were examined after 6, 9, 12 and 24 hr. of incubation. The
results revealed that all treatment could completely inhibit conidial germination of C. truncatum s. L.
Keywords: Colletotrichum truncatum s. ., anthracnose disease, vegetable soybean, carbendazim,

wood vinegar
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Table 1 Pathogenicity test of Colletotrichum truncatum s. I. causing of vegetable soybean anthracnose
on leaf and pod after inoculation 5 day of incubation at room temperature (28 + 2°C)

Diameter of wound (cm)”

Locations Isolate Diseased tissue
Leaf Pod
CtSPL_1 Leaf 0.66% 0.41™
CtSPL_2 Leaf 0.617% 0.76%19"
CtSPL_3 Leaf 0.96° 0.83°%%fo"
CtSPP_1 Pod 0.63°* 0.36™
CtSPP_2 Pod 0.61%% 0.40'™
CtSPP_3 Pod 0.53°¢%" 0.35™
San Pa Tong CtSPP_4 Pod 0.55° 0.55"km
(15 isolates) CtSPP_5 Pod 0.61% 0.66€""
CtSPP_6 Pod 0.97° 1.03%
CtSPP_7 Pod 0.96° 0.51%"
CtSPP_8 Pod 0.51°%19" 0.41™
CtSPP_9 Pod 0.45" 0.50""
CtSPP_10 Pod 0.65% 0.60 9"K™
CtSPP_11 Pod 0.00 0.00°
CtSPP_12 Pod 0.63°* 0.43"m
CISKP_1 Pod 0.00 0.00°
CtSKP_2 Pod 0.40%" 1.21%
CtSKP_3 Pod 0.35 0.619MKm
CtSKP_4 Pod 0.36" 0.85°%
San Kamphaeng CtSKP_5 Pod 0.00' 0.00°
(15 isolates) CtSKP_6 Pod 0.65% 0.56 9"K"
CtSKP_7 Pod 0.00 0.00°
CtSKP_8 Pod 0.35' 0.53™"
CtSKP_9 Pod 0.66° 1.03%
CtSKP_10 Pod 0.46°9" 0.61 "KM
CtSKP_11 Pod 0.60° 0.95"%
CtSKP_12 Pod 0.58°% 0.56 9"K™
CtSKP_13 Pod 0.90° 0.95%
CtSKP_14 Pod 0.53°%o" 1.10°
CtSKP_15 Pod 0.00’ 0.00°
CtPHS_1 Stem 0.50 " 0.95"%
CtPHL_1 Leaf 0.66° 0.71°19"k
CtPHL_2 Leaf 0.38%" 0.55 "KM
CtPHP_1 Pod 0.35 0.40'™
Phan CtPHP_2 Pod 0.50 ceefn 0.51%m
(12 isolates) CtPHP_3 Pod 0.38%" 0.55 "KM
CtPHP_4 Pod 1.16° 1.10abc
CtPHP_5 Pod 0.00 0.41™
CtPHP_6 Pod 0.51¢%19" 0.40'™
CtPHP_7 Pod 0.45" 0.56 9"K™
CtPHP_8 Pod 0.53°%1" 0.78%19"
CtPHP_9 Pod 0.38%" 0.20™
CtMSP_1 Pod 0.35' 0.619""
CtMSP_2 Pod 0.00 0.00°
CtMSP_3 Pod 0.85° 1.25°
CtMSP_4 Pod 0.36" 0.41™
Mae Suai CtMSP_5 Pod 0.60 0.50"™
(10 isolates) CtMSP_6 Pod 0.46°" 0.639"K™
CtMSP_7 Pod 0.35' 0.81°%0M
CtMSP_8 Pod 0.45'%" 0.40'™
CtMSP_9 Pod 0.58% 0.50"™
CtMSP_10 Pod 0.48%" 0.91°%"
LSD 0.17 0.28
0.05
%CV 22.07 30.54

"Data are means of 3 replicates
? Means followed by a common letter in each column are not significantly different by LSD at P<0.05
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u@nmﬂwumiﬂawﬁuﬁrluﬁy@mma
Colletotrichum LLm qummmaﬂmwuﬂu
g1 R-tubulin NRLMUS codon 198 IuLmﬂiﬂ
Gibberella zeae (Liu etal., 2010) kax Pestalotiopsis
sp. (Kummanid et al., 2017) {lusiu 'E]?;I"Nvliﬁm’m
nInaENUGIRE R- tubulin mfmmmﬂmmm
I@ﬁwmmmmmmimw codon AW iU 6, 50,
167,198, 200 Ua¥ 240 LANNINATERUF L codon
AArafa il Ao uduiusiussiuaau
ﬁ’mmmimzﬁurfiw] GRIIG r?ﬁwmgmﬂmﬂmq
uazFUNIUg) Aeansilasiuindnimies (Steffens
etal., 1996; Ma andyMichaiIides 2005; Ramdial
et al., 2016) ﬁqﬁu’Luﬂ’wiyf@qﬁumiLﬁmmw
Frunuseansesiunidandesassesludldans
TiaLFin ULazngu (chemical group) Wis AdslEaNs
dasiuindnmaslunguiiianseangys (mode
of action; MOA) wazldanstlasiunidm@as
dssinnduiaaduiuansdssinmgadn asuegly
AUNNIAANIARINTULLNANNATY  (Integrated
Pest Management; IPM)

ﬂs*vzmﬁmwmaumu'lmumsﬂummemm
Lﬂuiﬂm'au%m'\ Colletotrichum truncatum s. |.
awnlsauauunsalugrasnavaasingn
nmaaaulszdnininteninduaduliy
avddds 2 wila lHud ndyaTuRtasuu 2
ANBLNS (A1 uaz A2) NAU 2 AT fn‘huqu e RERN
B1) Elumiﬂummimmﬁnmmu”Lﬂmm C. truncatum
s. . mmmiﬁmmmm 5”[.@‘1}111,@‘1/1 1#uA CtSpL_3 (HR),
CtPhS_1 (HR), C’[PhP_y4 (HR), CtPhP_8 (S) wag
CtMsP_6 (S) wudn ihdupduliigaarlianiio
NAUATIAH 2 FRating Nanmdindiu 2% (W)
Fadls] mmmﬂummimmLausl,mm'aiﬂm 100%
mummumﬂmumnau 2 ATs A windin 3%
(V/v) muiﬂ mmmﬂummimmLmﬂ,ﬂmmﬂm
100% T9daaeine A1, A2 uay B1‘wmmmmu
1% (viv) fiusamastyaaadiulaieaaming 12. 25,
27.57 Uz 11.95% ANAL drusiantng B1 1/1
Aadindiv 2% (viv) ﬂummmimmﬂm@ﬂ
Winil 47.66% mumnmmmwuﬂmmgmmam
(Table 3 and Figure 2) mmmﬁmﬁmﬁmmmm
Fana wazaityen (2553) wum Whdneduliieadsia

A indiu 2% (viv) aale) ThlsvRvisnmnnasiuh
nawasydulei@as C. gloeosporioides &N1vie)
Tauauunsaluarasmizaindld 100% uaz a1mnan
LSRRGS bistl| Wulaimam A/ternar/a brassicicola
fmmm‘lﬁm’lmmmwmmﬂvumim 100% LI
me wavasen, 2559) sﬁqumumuvl,w,mu
NAUATIAEN ﬁmﬁmﬁﬂ@ummuumuﬂmVmﬂ
u’ll (|nsolyble Itar) 28N meiﬂﬂ@u@@qw 2 (1Him
néw 2 A%Y) WethihifuAuiazanaild (soluble
tar) aananiduadulil Fveraazinlidanaung
mumm@mmmqmiﬂumwmmmnu’lu
m@umuimuun@ummm mmmﬂummmm
m@mzﬁulmg@m”l@umm mgm@mmmummuu
Auazanethlinwasesluhuaduliiganada
2 70 ‘Emﬂmumumu”l,umuumumum@mma
mm%m@mmwm (28 + 2 ayALTALTeE) b
‘]Jﬂ&hLW@ELMuWEWﬂQuVLN@NNﬂm_l@’m’]ﬂ N9 12
uaz 24 Falua mmumuimum@umummm
2 FnaEng mmmmmm@ummm@mm@ﬁ@ﬂuu
vindupld Lufmqﬂu’mumum@vmﬂuﬂﬂmmm
fueendiauluanie LAzt muimmmmga
diaaunduan dowrhdnaduliuoundu 2 A%y
lifeAsuaznau  uazi@wangla wanainil
Lu@mmmiﬂ,ﬂ 12 414 wuan mmumuvl,mum
NAUATIAL 2 fnating mvﬂ@wﬂ@ﬂmﬁﬂamm@
hiden Lmymu’]mm’umu douindunsuliiy
ndu 2 Ass LiRanznewi Auaiu it maesla
AINFIENIULBY AANNT (2545), Jun et al. (2006)
uaz Jothityangkoon et al. (2006) IRg1e9u9n
Wasanindunduliifinenduriaduazanssine
WINWNE 1Y acetic acid, propanoic acid,
butanoic acid, phenal, alkrone,yalc’phol LAY ester
compounds \flusiu Agnaeuds ideavelsaiie
14 agialsfima Hwang et al. (2005) $1e87Udn
@17 phenols LAz gualacols ’Lum@umuﬂmm
@umﬂuum@‘l,umfmumwumﬂmmmimwm
Bun @ewueiiize Ralstonia Solanacearum, oh)
71 Phytophthora capsici, Fusarium oxysporum
wae Pythium sp/endensymuma‘ mgthanol haY
acetic acid ANNNIDEUENRAUYFEY 4 Tin 15
Weldniiae waz Nweke and Okpokwasili (2010)
T899 AINNNINAGAL TTC-dehydrogenase
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CiSkP_4 (HR)

control

1,000 pgfmi

243

CtMsP_E (S)

control

500 1,000 wg/mi

Figure 1 Carbendazim-resistant isolates of Colletotrichum truncatum s. [. causing vegetable

soybean anthracnose on potato dextrose agar (PDA) amended with carbendazim; HR:

highly resistant and S: sensitive.

activity (DHA) #n3ilsznan phenol Tupanaidiadiv
Mnunzanauirngudenisinauraeuled
dehydrogenase Sluﬁmmﬁﬁﬁlﬂ Pseudomonas sp.
uaz Escherichia sp. & \ianaguaneéuly
deannnalfindesqanssainnndanens 400 Wi
wud Uaneduledesmnlelaanluganaseud
AnenurlinUnfAdemeuiugamuan  NRANEE
Tlanes  waziasyuuILUUNINNINgARILAN

(Figure 3) FanenndasTuiassmI (2557) 91297
91 @ Gliocephalotrichum sp. 1R ANALN
PANTRINNT TALNLUBIMT PDA HaNt
Adulfianesnnsuazgaaldanaudiniu - 0.5
ez 1% (viv) nlalaaniidaredulainlng
aneouelilnes iqmmamﬂnﬁm@Lﬁm’mﬁ@m
awmat/lugnogi limsnzanniunsssyFus

Table 3 Efficacy eucalyptus wood vinegar on mycelial growth inhibition of 5 isolates Colletotrichum

fruncatum s. |. causing vegetable soybean anthracnose after 10 day of incubation at room

temperature (28 + 2°C)

Percentage of growth inhibition”

Eucalyptus % Conc.
wood vinegar (VV) CtSpL_3 (HR) CtPhS_1(HR) CtPhP_4 (HR) CtPhP_8 (S) CtMsP_6 (S)
1 19.03% 13.16° 11.25¢ 9.44° 8.37¢
disilod 1 2 100.00° 100.00° 100.00° 100.00° 100.00°
istiled 1 time 3 100.00° 100.00° 100.00° 100.00° 100.00°
(sample A1) 4 100.00° 100.00° 100.00° 100.00° 100.00°
5 100.00° 100.00° 100.00° 100.00° 100.00°
1 33.47° 35.97° 29.30° 25.55° 13.54°
dictilod 11 2 100.00° 100.00° 100.00° 100.00° 100.00°
istifed 1 time 3 100.00° 100.00° 100.007 100.00° 100.00°
(sample A2) 4 100.00° 100.00° 100.00° 100.00° 100.00°
5 100.00° 100.00° 100.00° 100.00° 100.00°
1 16.53° 14.86° 6.66° 8.33° 13.39°
distilled 2 2 48.33° 52.36° 45.27° 43.47° 48.85°
times 3 100.00° 100.00° 100.00° 100.00° 100.00°
(sample B1) 4 100.00° 100.00° 100.00° 100.00° 100.00°
5 100.00° 100.00° 100.00° 100.00° 100.00°
LSD, . 1.65 1.65 1.51 1.79 1.94
%CV 1.43 1.43 1.34 1.60 173

"Data are means of 4 replicates

“ Means followed by a common letter in each column are not significantly different by LSD at P<0.05
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._ D1 (sample A1)

D2 (sample B1)

Figure 2 Efficacy of eucalyptus wood vinegar on mycelial growth inhibition of Colletotrichum

truncatum s. |. isolate CtPhS_1 (HR) causing vegetable soybean anthracnose on PDA
after 10 day of incubation at room temperature (28 + 2°C): (D1) distilled 1 time and (D2)

distilled 2 times.

Figure 3 Effects of eucalyptus wood vinegar on mycelial growth of Colletotrichum truncatum s. I.

isolate CtSpL_3 (HR) causing vegetable soybean anthracnose observed under compound

microscope (40X): (C) control, (A1) distilled 1 time, (A2

ﬂszﬁw%myﬁyﬁuﬂ%’u13?lunﬂeé’u§qnqsq@n
dladuaad@asn Colletotrichum truncatum s. I.
mmm‘lﬁsﬂLmutmsﬂ‘iummmmamﬁnﬂﬂ
mfmmm@uﬂivmﬁmwmmmmmu”l,mm
alda 2 wuy 1Eun LLum@mNngfammu 2
DALY (A1 UAY A2) UAY NAL 2 AT QUL 1
giaating (B1) lunnsdusia@as C. truncatum s. 1.

) distilled 1 time and (B1) distilled 2 times.

mLuﬁﬂi‘ﬂLL’ﬂuLLVlﬁ‘ﬂIumm\'iﬁl/’lLﬂaﬂ\iﬁﬂ@ﬂ 5 lalman
1A CtSpL_3 (HR), CtPhS_1 (HR), CtPhP_8 (HR),
CtPhP_4 (S) uaz CtMsP_6 (S) #t/73 slide culture
rdinding 1, 2 uaz 3% (VW) Toemsigtlasieen
germ tube LAY 'mmmf;m germ tube ‘Wm’] Tu
mmmmmﬂﬂmmf]L@m@ﬂium‘lmm 4 FHana
mm‘tm‘w 6, 9 ua 12 ataiiAauena germ tube
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AW 15, 20, 53.40 LAY 93.25 lulasums
ANUANA uazdalued 24 Wi TuganquAwlal
anunIndnAINENT germ tube i muumumﬂu
gﬁmﬂmm 2 uuy Nanadiadiussust 1% (viv)

ﬁlfl,ﬂ Fsr@vinmlunnasugannsanaasailas

el 100% (Figure 4) aapadesil 3a1ail uay
astyan (2553) $1891UI1 maumu”luﬂm@ﬂm
uazazian NAadindiv 1% () a1l 71 24 FaTag
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uaunealuazesNziaals 100% uazannafesiy
Hman (2558) $1E9NUIN mmmmu"l,umvla 2A
Sl i1 W uazenewsmssiuaudindu

1% (V/V) m}ﬂ,ﬂ mmmﬂummmﬂﬂ germ tube

18301051193 C. truncatum NFANTLINEATL]

dawidesld 100% wananil Kumar et al. (2011)
891U AnNMRzingn ATl 8AKae3E
gas chromatography-mass spectrometry (GC-MS)
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a5 Coleosporium plectranthi &1 Lwﬂ'immﬁu
189116 31.8%  dunazesthduaduliilid
m@r;i@ﬁnwm;mwﬁmgmﬁmmm@mﬂ@ﬁﬁ@m
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Land et al. (1987) wud1 théuaduliiammnm
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1993897 mmmmmmiurpﬂ,ﬂu antioxidant
284413 phenolic compound TuagiuLFnnues
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UATAINNITNANAITDY Velmurugan et al. (2009)
Wawin NaOH aslusinduadusldl alkyl group lu
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Figure 4 Efficacy of eucalyptus wood vinegar concentration 1% (v/v) on inhibition of Colletotrichum
truncatum s. |. isolate CtPhP_8 (HR) causing vegetable soybean anthracnose on PDA
at 24 hr. of incubation at room temperature (28 + 2°C): (A) control, (B) distilled 1 time
(sample A1), (C) distilled 1 time (sample A2) and (D) distilled 2 times (sample B1).
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