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Efficiency of Wood Vinegar Extracts from Eucalyptus and Rubberwood for Controlling
Colletotrichum gloeosporioides Causing Anthracnose Disease of Mango cv. Nam Dok Mai
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Abstract

Thirty-five isolates of Colletotrichum gloeosporioides causing anthracnose disease of mango cv. Nam
Dok Mai were collected from three commercial markets; Muang, San Pa Tong and Phrao district, Chiang Mai. The
most virulent isolate (NDM_MuF3) was selected for experiments. Then, wood vinegar extracts were tested for
efficacy in inhibiting growth of the pathogen. At 1.0% (v/v) concentration, the rubber wood vinegar showed 100%
inhibition of mycelial growth of C. gloeosporioides much higher than the eucalyptus wood vinegar which had
32.59% inhibition, but no significantly different on spore germination (100%) at 6 hr after treated. For disease
prevention, the treatment on soaking mango fruits cv. Nam Dok Mai in 1.0% (v/v) rubber wood vinegar for 1 min
could significantly reduce disease incidence at 82.47%, while untreated control showed 100% of anthracnose
disease. All the wood vinegar extracts did not cause any effect on mango fruits, the smell completely disappeared
only one day after treated. Moreover, the fruit skin and its taste were not different from the untreated mangoes.

Keywords: wood vinegar extract, Colletotrichum gloeosporioides, mango cv. Nam Dok Mai

UNARED

{fiusausaadesn Colletotrichum gloeosporioides mmsﬂmLLﬂumeiummu:mqﬁui&:ﬁf]m@ﬂiﬁ AMNUNAY
e 3 uvas laun 8nalled enedulines uazenneniie fandmdealud Tieanuau 35 lalaan LadAnaen
VL@I‘*HLZWW]H@IWHHLLNV]@@W@ NDM_MuF3 ‘i lunameagen antiunagetlssaniamaesirdundulilunnsduds
mimmm@wn@mmmm wod gL Al Rr iy 1.0% () mnmqwqaﬂmmmﬂummammmmLmﬂ,ﬂ
den C. gloeosporioides 1§ 100% mmwmiﬁumﬂmﬂngmﬁﬂmmwum% 32.59% adaluadIATy wil
‘JJi:'ﬁw%mwmmmmﬁm%mmmmeﬁmfTu‘LumiﬁuéTqufaﬂmamﬂaﬁﬁ 100%  WAIAINNIINARDLLTNIIAN
6 dalus dquiué’ﬂumEQﬂﬂsﬂ@qﬁuﬂﬁsLﬁm‘hﬂLLﬂuLmm‘ﬁumuumm:m\ﬂﬁuﬁﬁqm@ﬂiﬁ WUFINITUTE ANl
vndunfulfiannanamnaiaadadi 1.0% (viv) dwnan 1w ﬂ"aumiﬂ@ﬂL%@mmm@mnmﬁmiﬁﬁq 82.47%
‘Lummvwmmmmiﬂmmm@mmﬂmmemmﬂmimm 100% Imﬂ‘wumumuvl,mm'awumiummmmww
a7 whkaNzaag HasannnautesindunduliasmelUfaussuusnudaannnnsug wenantanaen wazsamAves
uzsing laifnsannuzainsgaraLAN siudrindan sl
ANRATY: vndunilsl Colletotrichum gloeosporioides N:ﬁiwﬁuﬁﬁﬁmﬂiﬁ

o o

AU

wzng (Mangifera indica L.) TnaialdifunanAeudranuniusenisdnniatsaeslsaiivaieasiin waznu
saan nuandenniunlsatinmaide  wilymuazgilassandrdntisensuanuzsnaianisdeean Aa Ton

" aonthAdamalulatvdanniuifien sminende@esll el 50200 gufuinnssumatuladudsniafuies éninousnznssuniegaudnen, ngamw
10400

' Postharvest Technology Research Institute, Chiang Mai university, Chiang Mai 50200 / Postharvest Technology Innovation Center, Commission on Higher
Education, Bangkok, 10400

2 yfudinanende uvnanandaideslual Feslvad 50200

® The Graduate School Chiang Mai university, Chiang Mai 50200

aedgiginenuaslsritn AnzinunsAand wndnededaslul a. Feoalwad 50200

Department of Plant pathology. Faculty of Agriculture. Chiangmai University. Chiangmai 50200

3

3



'

38 1lsz@nsninad 7 45 a17U# 3/1 (WiAw) Fueend-F191AN 2557 2. IngAanfinesg

wanunsalug  deinanudamesenaBuinuazann ntesHanaaNzdaaiiuetwin auvgpeslsafinanies
Colletothichum gloeosporioides @xsndvinanelfineundouaesnzaing (49158 LazAnly, 2532) MIaIN9n
AATOULILLEN (latent infection) Fausiszazunsdonan asnaliiinainisqanilunanzisuilegn (Jeger et al, 1987)
naliiiaAu@snaatinainsenisnanuzaouitanisdsean lunsasuanlsaueuunsaluarasuzdasficuui o
ldanspideanafianisandafusunsewnlilignsias (sssudng, 2543) nsaauanlsaitinedaisasduniaan
2 Ay v o = P 2% 9 o Nyl @ aa A o ]

e laansiandne  nseourulsaialngldinduadulddaiuisnislunisrounulsalae ildaraed i
a o rdl 2 1 a 3| a v dl 2 nI/ = a a =4
HARAIIT IHAnnsnausssnanf unRilynraatiu Ganlaiedald uwasidss@ninmlunisaaunulsaii
wanemia wanantudeaansnaassialdinauasianuiuiunisedndiansgneaaun (Rsvned, 2552)

o aa
AUnsaluazIsng

nagavsrAninimaesihdnaiuliangradiauaranaialunisdugnisiasyreadas Colletotrichum
gloeosporioides awinlsaueumIaluaNzsnsuginaan il Nusnainsaetnaainuuasaing 3 unas laun e1une
Wes enedutnes uazenneniie amdadealud fqeds tissue transplanting method (Agrios, 2005) Ingisizes
21UNTAENITE potato dextrose agar (PDA) Nuaninduasuldannududu 0, 05 way 1.0% (Vv) L@gNEes
C. gloeosporioides lalfian NDM_MuF3 uuewnsiaeaimenssanlfinennaavilssaninnaesinduaduldlunng
fudannaryaeaduly  waznadeulsz@ninmlunisdudinissanaecatlesiiasfaeds slide culture technique
aniunagauilss@nsninwlunisannisiiauauunsalualsauunanzaicniunanaulgnimasae spore suspension

X L. v 9 6 Y an , | ¥ v v YY)
2991@831 C. gloeosporioides AN 10° spores/ml fagRan sudnanzda unduaduling 2 Aonudadi
Va1 1 Wi (3aAT uazaityen, 2553) dsutnimegeusandu 2 ga ldud drunnstlesiu uazduniaindnln e
winanzsioslhdunduldnen uazudslgniias C. gloeosporioides mnANL UnnzaaalunaaefiuauEun
a v . o Y o KR a = o

fUNNTaY (28+2 °C) luan 7 44 udatiunnnafslsanfsauiauiugaaiuax

HANNSNARBILALIATOL

fiusausaides Colletotrichum gloeosporioides mm&ﬂimLL@uLmimiumﬁummmwmﬁﬁwmﬂiﬁlé"%wm
35 lalmian Geanansouiield 3 ngu mudaesleladl Ae #4119 A wazdmdin ynlalnanadadulefinansosylsl
e sondednsairneliindasqanssainndaens 400 win Aa ulala g ﬁmﬁqﬁu ailailinetadingg
gtmsanszuan Wvinauu la TWRA nesuudninosinisdnauunaes Sutton (1992) ) dnfluden C. gloeosporioides
SlenaaeumuasnsnlumsinWidnalin wuddesleloian NDM_MuF3 ralsnguussiign (bivamsdeya) A
Andendusaunudeniflummeney  Wennaeusrangnmaesidanduld Wmmmuﬂﬁumﬁmmvﬁﬁu
10% () anenewnidszansnwlumsdudeniassyreaduladen C. gloeosporioides 1 100% #ndn
i’iw%mﬁ’ummngmaﬂﬁm 32.59% assefitadndty TelsAvinmanaglussiugeann (nwa, 2532) usivsaasniing]
dssAnBnwlaisnaty Aegnunsndusinisenvesalesly 100% udsannmagauiung) 6 Falug (Table 1)
Fananmmageuilduansldiiuin  snduadulsfldann i efinty 'a'qm@Iﬁﬂixam%mw’lumiﬁufiﬁmﬂﬁmmm
Fesuananaiudan uaznantmageLll denndesiumenuTey NM3m (2550) fnudntinduaduldianunsndud
nastyaaidas Colletotrichum sp. avg lsauauunIaluaraswsn b etiwdunduli 2 9iln wmeseunis
@mnmﬁm‘imLL@LLLW]miuzﬁuum@mmqﬁuﬁ:ﬁwmﬂiﬁ mMavdaanmagey Wunar 7 94 nudnisutaaNsi
ﬁw%mﬁﬂﬁmngmaﬂﬁmﬁmmLi?m?u 1.0% (v/v) e 1 ui n'fauﬂqm%@m C. glososporioides Fuiflunnsldlu
Frumasnaflasiu fisvdndnmilunisaanisfalsedfign iy 82.47% udlduanssiudiuiunisldluduiodn
wansugnanzaadluhduedlindmndgnidenamglee Wesnniiss@nsnmiies 39.52% delsiuansnei
nautranzaiasluduadulfangenadia  05% () wasthduaduldanaeneie 2 aowdadu A
UszAnsninanniainalspaglutdos 30.24 — 43.29% (Figure 1) émﬁ*umsﬁnm@mmwmmuxmqmwﬁqmmﬂi
ﬁﬁﬁumiﬂﬁgmaﬂﬁm WUIMAIAINNIsuT nauansenisreslsaiaantias Aulaenlduansisainuzdaeieuiiun
uttnduaduldl wenantesmAlideuas Wewnarily L%mﬁmwjL@?ﬂ;ﬂ?tqm%@m@ﬁmm’%mLﬁmLé‘iﬂﬁ@ﬂ
ualignanuaeaniBunmg luansigaaiuan Ae szsinedbivtiduaduliudlgnidenavgle waneiniszes



'

2. IngAanfinees 7 45 a177 3/1 (WiAw) Fuenen-Fu91AN 2557 tse@nsninaed 39

TamquusanINNgn Lﬁu‘LﬂL%mm?wm%amL@?ty@ﬂmummu?wmm (Figure 2) anwanimagauaziiuldan nnsusg
ranzainsin gl nzandiuns I ifenistleaiunisfinlse Fepnnaduduaesinduaulifmnzan
AmFunisud Aa 1.0% (vv) Hwnan 1 wf daaaadasiuseuans 3a1dll wazafyen (2553) AFea11dn Angud
uanzaintluduaulianganaddaianadadu 1.0% ) fuean 1 Wi aunseaansfalzaueuwsaluaia
mmmfméﬂm C. glososporioides 1At 85.23% laaThnduadulilivinanudemeluruauzaing uazlainy
ﬁiym&nLdi"mnﬁumm{iwﬁmiﬂﬁmnﬁwuum LANGUIHHARNIANIIENTLTDS 218N LaZASTEN (2556) RlEseauin
naldthdueduliaaiuansataaniasinsiilszdvsnmaludusesdudinissenaesaesides WANAUR
ﬂi:ﬁﬂ%mwé’iﬂuﬁﬁum@mqaﬁuﬂ%ﬂf]a‘lﬁ?ﬂﬂmLﬁiﬂﬂL%@ﬁ"] uaznsldudnadnleiieannisialsandenisfiuien
desnnmslihduailiifteedraiedlidanduiduadulianunay  visegaalsaiilsyansninlunisannis
\ninlsagandn wanant nansnageuddaudcluduresaanandiduy uazdaanatlunsus N zan esannisug
u@é’aﬂa‘luﬁﬁuﬂﬁuvlﬁgmaﬂﬁmﬁmmlﬁm%’u 3.0% (vAv) {luaan 5w aans0annaAnlsAdaN T ALIRLT90E
&leldaTian vail eraiilesnanarauansinesisilinasey feAafestinimagenau seld

Table 1  Efficiency of wood vinegar extracts from eucalyptus and rubberwood on inhibiting mycelial growth and

conidial germination of Colletotrichum gloeosporioides isolate NDM_ MuF3 causing anthracnose
disease of mango.

Type of Concentration pH Percentage inhibition'
wood vinegar % (V/V) ppm mycelial growth conidia germination
Eucalyptus 0.5 5,000 457 14.82+3.16° 0°
1.0 10,000 4.34 32.59+3.94° 100.00+0.00°
Rubberwood 0.5 5,000 4.54 36.30+2.80" 4.66+4.04°
1.0 10,000 3.89 100.00+0.00° 100.00+0.00°
%CV 12.57 7.89
LSD, 10.87 7.60

1Average of three replications of each treatment.
*Means followed by different letter are significantly different by LSD (p=0.05)
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Figure 1 Anthracnose disease reduction caused by Colletotrichum gloeosporioides isolate NDM_ MuF3 on
mango fruits cv. Nam Dok Mai soaked in wood vinegar extracts from eucalyptus and rubberwood
before/after inoculation, incubated at room temperature (28+2 "C) for 7 days. Means followed by the
same letter are not ignificantly different by LSD (p=0.05)
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Figure 2 Anthracnose symptom caused by Colletotrichum gloeosporioides isolate NDM_ MuF3 on mango fruits
cv. ‘Nam Dok Mai’ soaking in wood vinegar from eucalyptus and rubberwood for 1 min before/after
inoculation, incubated at room temperature (28+2 °C) for 7 days: not inoculated (C1), inoculated (C2),

not inoculated + soaking (C3), soaking before inoculation (C4) and soaked after inoculation (C5)
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