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Effective Actinomycetes Culture Medium Incubation Period in Controlling

Colletotrichum gloeosporioides (Penz.) Sacc. Causing Mango Anthracnose

PRI TeT. Rl a5en a dhhe

17213/ 11,213/

Vilasinee Saengnak Sarunya Nalumpang

ABSTRACT

Studies on evaluation of the suitable incubation range of culture mediums from

éix strains of soil actinomycetes namely NSP1, NSP2, NSP3, NSP4, NSP5 snd NSP6

isolated from the Doi Suthep-Pui National Park, Chiang Mai province in controlling

Colletotrichum gloeosporioides isolate NDM__F012 (highly resistant to carbendazim

fungicide. HR) causing anthracnose disease on mango cv ‘Nam Dok Mai’. The

actinomycetes were cultivated on enzyme production medium (EPM) and then were

separated into two parts: culture medium (NF) and another part which were filtrated by

bacterial filtrate membrane (Minisart®), culture filtrate medium (F). The suitable incubation

period of actinomycetes culture mediums in inhibiting the colony growth of the pathogen

were 3 — 7 days and decreased when the incubation time was increased, which showed

antifungal activities in range of 38.88 - 77.50%. Moreover, the antifungal activities from

culture mediums which filtrations of actinomycetes away were significantly lower than

culture mediums. For testing in term of decreasing anthracnose disease on mango fruits,

the highest efficacy were given from 5 days incubation cultured medium, which were in
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range of 1656 - 37.80%. Both actinomycetes

culture mediums were not given any-

effect on the mango fruits.

Key-words: actinomycetes culture

medium, anthracnose, mango
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$1uau 6 lalaian Ldud NSP1, NSP2,
NSP3, NSP4, NSP5 uaz NSP6 fomanzas
E\fﬂw%’umimmﬂm%mw Colletotrichum
gloeosporioides §WMAlIALBUINTALUFTD
uzshiufihmenly leluian NDM__Fo12
°’f§\1Lflumﬂﬁuﬁjﬁﬁ'}umusiamirfﬁmL%aifl
anSwumduliluseduge (highly resistant,
HR) Tawidsvlunimisidsads enzyme
production medium (EPM) u&ausiviiiu
2 dau ldud smsmadidsadouanily
ludadilinsoaandonnn (culture medium,
NF) uazdndluinlunsevdrugansss
wuaiise (Minisart®) Bunnawnsma i
Fauanfluludafinsasiendanen (culture
filtrate medium, F) laas1nni1snaaau
Uszaninmlunsfudenisniyresduls
\Ha9181855 agar well diffusion method

: . &
WUIMTLHSLIRINTITUNDINIILARILRENLEDLLDN

aluladas Fmsnzandmivirlldlunas
fufemaasymeadonamalsada 3 - 7 Ju
wazUszAninmanasilainizeziaainis
vudseds Tasfluscandanuluszndng
3888 - 77.50% usnaniinanIsviadenen
Y lHUs AN N NT9aINIMRIAARIAIIIN
nsldnsevidenansgreiiteddynioaia
gauntsnaaavludruaanisiialsauunag
Wz nuhe IR dauenAluladas
fAvwfuianian 5 Yu Afvszdndaw
gogn aglusznin 1656 - 37.80% Toeil
avsmaassidauendluludadlifing

nsenulng denanziag

Avan: aavTmadlassidauandluludsd

LAUUNIALUE NENW

AN

NeNW (Mangifera indica L) \{u
wnilslufinlgniifianusdgluoniou uas
As¥ouzadlan Tnsawizluniieds (Singh
et al, 2008) Faluilaqtiutlanagesmsnasn
apsnzavenmslunassslszma drefid
ﬂ‘%mmgﬁmﬂuamamn uazfiunliiniay
fimsdeeanyndudie vinlinzsinamiu
fmasughavasinsdnodanis usiflymnd
ﬁﬂﬁmﬁqmﬁﬂﬂﬁﬂumiﬂgnuzzjfm usn
wilasnmsufifiguainmlussazeneg s
nanuzalFnanfndiguninuasdudinig
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Yasfumdalsanciae  lavianizlsn
wouunsAlua (FNR3, 2530; Rewal, 1997;
Akem, 2006; Nelson, 2008) @wvilviAn
anusvmsuinandnfungiennn veneu
nafiufisn waslasannzudonisifiuiien
(Ploetz, 2003) fialiiAnAduLiEnieioly
AutiunuazaunIn fonavi inanan
iRy mqmmﬁu%’nm&y’u Tdsnansazuds
szozlnald Lidufdesnszeefuslon uas
laigunsadespnwandnld (FNASuARzAME,
2539) Tsauauunsaluaiinannsidviiane
’ﬂ’a)dL%ﬂ'i’l Colletotrichum gloeosporioides
(Penz.) Sacc. (W38 Glomerella cingulata T
5vny perfect stage) Femnssadivianald

N wazTEELnsRsuRularaInz g
KIUATZEzNEY UN9Tennn AAKALAZITEY
ndan1sviiusisn (Mills et al, 1992;
Afanador-Kafuri et al, 2003; Yenjit et al,
2004, Akem, 2006) laaidasnfintlas
g3 vatefilenniafiannady wazuns
nszaelauiuLasan Bednsadanaiaina
Tdanawsaundlsaluszazafideudng
# (Pitkethley and Conde, 2007)
TumimuqﬂmLLauLLmSﬂTuafu
inwasnsfionldastiosiudnidosdssnn
gafulunguuudfionlsa wu arfuuaidy
wulufiavslnaziwuailsaninndt 20 1
losnnidainfiuismseuaulseifninis
mMs8uq (Pongsuwan, 1993) Fesstlaeriu

ar

o g 3 74 = b 74
hiadeusznnillingd uarldaivaulse
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Wi Asvihldde i unusessadiiils Tag
ﬁﬂﬁmtﬁ\‘lﬂd’]’m’m’l‘mﬁuGiﬂl‘]]fhL%ﬂ‘i’]’éuﬁiﬂ
WK virlwlsiarsnsaldaraaidulunis
auanlsalddnluasnidaly (s33udna,
2543) Feilgmnsdiumussansadlgnae

&

dutlyminadenisaivaulsafizglunatey

[ .
=] A

fiufivgn (Akem, 2006) ﬁnﬁ”'af‘zﬂuﬁmé’am
Fpan1semsfivanndy uazidufinstuis
windan vllul we. 2547 World Trade
Organization (WTO) l#fmsusemaliingia
gouasafiandelulasenisnnasgiuenis
FAO/WHO (Codex Alimentarius Commission,
cAC) wiaflugaiamaImaguauionas gy
puNeiY (sanitary and phytosanitary,
SPS) (Arauz, 2000) Tauetivnnausnm

2p9819LAd a1l e lHineAsnILEN

LENTIRUNIIUNIsTaeiuridnlsndeis
n138u Wu nsrruanlsafivlasdqis
Wusiu
nsisanuandluludafainaulunis
A @ & A =
avaulaafiy Adudnniafennislunis
Havfunidaliafis Tasdsn19n19dra N

& a

lavandsuanfluludadidusdunsd

9

(Goodfellow and O’Donnell, 1989) #i#l
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Ami I snsoaiwarsffue wacd
anarnsalunislyarvgudagiia
(AT, 2540) ey Macagnan LAz (2008)
Fowuineulsslafwafide Streptromyces
spp. &%59u sansaduiemssenzesales
wazdudsmsssadulsresadaT Moniiopthora
perniciosa (Stahel) Aime + Phillips-Mora
Taslafiusaztesaaslafuiifussdisznay
winveswilviradoads Mtulueuids
a%efl Fslddmannidounniluludadenn
@mauﬁ'ﬁé’qﬂmﬁumsmv@uL%mwmmﬁ;
Tsauauunsalualuvzdae Tasdsuldlu
sUuuLIssaMIMaNABde andnides
MsfuiaRTesNalnense TaNiemases
A Imun1sinLagafefvuzausde
s llE WeliiAnUsz@nsnmgegnalu

mathlu#lunsmuanlsalaedais

gunsaluasisns
m‘sm%ﬂm%mﬂmmq‘[sﬂ
CELTIC CER Colletotrichum
gloeosporioides &1VALIALBUUNTALUE
wrdfinenanraNsiag (fruit, F) ﬁ’uﬁﬁq
panld (cv Nam Dok Mai, NDM) lalzman
NDM__F012 faflusewufiuniudesis
ri"w”mL%ﬂi’mﬁmum"ﬁu‘lﬁi:ﬁ’ugo (highly
resistance, HR) 1na1adsfiginguas

Tsafis amuzinEAIAIERS In1AINede

\Fuelnal 2.889lnd (Kongtragoul et al.,

2011) 1 RB9EDTIEIMALIALUDIMTLAENLTD

a

potato dextrose agar (PDA) figaungiviag
30 £ 2°¢. Wuna 7
mMswieNesWadasaBauana luludas
wisadauandluludadauauy
6 lal#ian lgun NSP1, NSP2, NSP3,
NSP4, NSP5 was NSP6 #iuenldain
faatefuaniani ﬁqwmmmx‘)mﬁqmw-
8 (Suthep-Pui National Park) B. e
q. @oolwl 1dpedeuendluladaduuams
Lgml,%a glucose yeast extract-malt extract
agar (GYM) figungfiviay 30 £ 2 "z fu
a1 10 Ju ¥ cock borer TuUNALAUNIU
AUENAN 5 N, welalaflrsadaudrthoag
Lﬁmzummimm enzyme production
medium (EPM) flussqluziasuaaszuin
250 w3l 158793 100 33, S1UIU 20 Fuide
(culture disc) tlUvsuwAsasenfinms
150 saw/anfl dlansy 3 i wiemswiadi
Unl¥san suemainalasadelusdiud
wamhlihiusauuedessn sudunsaul
NniuauaTy 15 Ju MU MR
wnadafinyvsanunluiuiniseiiaannsa
12,000 soU/un gungd 4 °p. walien
wnau udusndIusanznauieudniEu
Tandeldnanalvi 2 &2 dwusniSeni
sImaansdauaniluladaslinga
Lﬂ’lL"%ﬂﬂﬂﬂ (non filtrated culture medium,
NF) ua:muﬁaaaﬁﬂﬂniaow"m"qmnim
LuAAL3y (Minisart®) %ﬂﬁmmmaag 0.22

Tulaswes Bunamnsdiuilin aavnawman
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X A a P PN &
Rusdawanfluludadingnsiandanan

(culture filtrated medium, F)

1. UszAnBnmassemswaasaauani
Tulsdadlunsdufemsiedaseaduleds
g lsn

nagaufiieds agar well diffusion
method (Bauer, 1996) UUBMNILALNED
PDA fiw3uals 2 $u (double layers) @1y
vanuuRaviewnsasadetuny sunaidu
Wnguinany 5 wn. Iaeliusdazvigurinenn
POUINUDINT 2 BN. TIUIU 4 VQN/3U
9113 8 wSun1masauluLARLIIUDINIT
Usenaudieganasaude TNImAILAEEe
Aldlunmmasounguaz 1 lolsian uaze
ALANAD anmsmanineda EPM flalg
dnaifausniluludad Tnevoanguas
50 lulasAng amiurviudesamnlsaly
ASINATNIUDINIS I TulieaduniTvien
amsiasadauendluludas Unauemns
ingamaiivies 30 = 2°3. unm 7 Tu
Faflalaflvesgananeuiliouiivyiuye
AILAN NITNARBNUULINUAY Factorial in
CRD nagaunIsadsas 3 41 udréuim
Wesusdufonsiaiuzesdesn (percent

inhibition of colony growth, PICG)

(R1 - R2)
Toaldgns PIRG = e x 100
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AILANULAE R2 uganaRaY (Inuy, 2532)
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uonfluladad winlidniu dwiumsugn
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war EPM fillgideadousnaluludad
& dq' &I = o &

naY avIwaAENaLenf lulndaddau

NF anmawmadideidsuandluludadsiu F

spore suspension 789llIBTIEIMALIAAIN

q

At:lni o

Mindu 10° aUas/vNa. waznsINAsNviLNg
WENDEIILAN Imﬂuusiaznﬁu'?%%ﬂgﬁﬁa
Usxu1ms 20 lulas8as n1anmassuuy
119uNY CRD nadavunssuiddas 3 o1
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(\NBY, 2532)
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2998115 Maasdousndluludss
6 lolaian léud NSP1, NSP2, NSP3,
NSP4, NSP5 wa: NSP6 Taaidauanilulugas
TNARUMINANDY uiIfilszdniangs
Iuﬂﬂ‘iguﬁg\‘)ﬂﬂ‘iLﬁ?%Q;l?lmL%E]i’]ﬂ’lmﬁﬂ‘iﬂﬁmﬂ
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lactucae-sativae Sawada &1 mﬁﬂi ﬂI‘iJﬁmI‘u

AN (algwed, 2553; 23313y, 2553) laad
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Ne@awA, F. oxysporum f. sp. capsici
mmﬂsmﬁmmﬁawmw%n Pestalotiopsis
sp. annglinlulniizavaniawsss uay
Colletotrichum gloeosporioides ﬂ’lmq‘[ﬁﬂ
LAULNIALUANLHAY (Fundany, 2553;
390301, 2553; Bedie, 2553; 231330, 2553;
2595905, 2553; FaRil, 2555) ldu1nnin
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29IHTILTAR WAZAITTATILUNLANAT
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(DNA gene wuidauanalulufadinenun
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Suwan et al, 2012)
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Figure 1. Efficacy of actinomycetes culture mediums (NF and F) incubated by shaking for

3 - 13 days, on inhibiting the mycelia growth of Colletotrichum gloeosporioides

NDM__F012 (highly resistant to carbendazim fungicide, HR) causing mango anthracnose

on potato dextrose agar at 7 days after inoculation by agar well diffusion method.
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laloan NSP2 filszAnBnmgedn S89a90
Aopaiasamandauaniluludasfivalag
winfunm 4 waz 5 Fu Swesifudsuds
m3winagluszning 5250 - 74.17% ol
Wouaniluludadleloan NSP5 fuszininm
§ogA uazamsiAsmaddauanaluludas
duinTamadnduna 7 Ju Tnsfinsduds
n15edweglussndng 38.33 - 75.20 %
Taafidouondluludadloloian NSP4 §
UszRnBnngean Fodsuanflulufadusas
lolaanacliiuszRniawsreiu uazwuin
ﬂizﬁw%mwmaamm‘smmtgmL%ﬁﬁi'm’lmg
ANRIAINILEZIRZBINTUNE e TuLaan
u’lu%u (Figure 1)
FmIuBmanaaaulsz8nsninaay
asmandssdawaniluludas Tunis

AugunsRiyzesiuludiasamglie

wouunsaluausileiie9s Ager well
diffusion method LfiuABmsnfiaumany
A3 §IN19089LNA inhibition zone 31NVALIN
finasauld (Figure 2) Tag inhibition zone ¥
Andudl armdsnneulsdlefusidousnd
Tuludafaswtu delimasaulaensumuas
Ay (2554) AlETaA1RanIsNaegauled
Tadwalusmnadsadauaniluladadiinges
Wwdesan (F) o 6 laloiant Tagdaan N-
acetylglucosamine ﬁgnﬂdaﬂaanmﬂmn
UjAseseninaeulsdfufuamnin lag
AnziSinanhnnainadauitoes Miller
(1959) wazls N-acetylglucosamine Tunavi
nywhnassu Warhlduama enzyme
activity Tng¥adoust¥ufi 1 - 7 aemaides
e wudndeusnilulugadynlalsaning

a3ulodlafualudnuusindrsadaiu

Figure 2. Efficacy of actinomycetes culture mediums (NF and F) incubated by shaking

for 5 days, on inhibiting the mycelia growth of Colletotrichum gloeosporioides isolate

NDM__F012 (highly resistant to carbendazim fungicide; HF{)‘ causing mango anthracnose

on potato dextrose agar at 7 days after inoculation by agar well diffusion method; the

control was tested with enzyme production medium (EPM).
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Figure 3. Average efficacy of actinomycetes
culture mediums (NF and F) incubated by
shaking for 3 - 13 days, on inhibiting the
mycelia growth of Colletotrichum
gloeosporioides NDM__F012 (highly
resistant to carbendazim fungicide; HR)
causing mango anthracnose on potato
dextrose agar at 7 days after inoculation
by agar well diffusion method; the control
was tested with enzyme production

medium (EPM).
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iAnlsauunanzsine Tnsanamadiieadad
linsaaindnesnfiuszdndawaglugae
2255 - 37.80% dalelpianiifiUsz&niawd
figa léur lalman NSP4, NSP3 uat
NSP5 fuszinsnwannsifialsald 37.80
' 34.69 WRY 34.69% ANAGU @IUDINIT

WRpganIave NIepanNYIcaNsNINe gﬂu

351919 16.56 - 28.62% Gelalzianiil
UszinBnmafigaldud loloian NSP4 uas
NSP3 fliscaniawannisiinlsald 28.62
WAT 27.24% §IUBIMNISINAIABILED
wanfluludadfivndunaian 7 Ju 4
UseAnBawanasn Seevamaiiieeidad
lainsavondsasniiszd@nsnmlunisannis
Anlsalalusendng 24.14 — 33.24% Ha
19T°ﬁLamﬁﬁﬂﬁzﬁw%mwﬁﬁthﬁLLﬁlaTﬁLaw
NSP4 fiuscRnBamwanmsifinlsald 33.24%
dausmaipadiesia F fuszdnianluy
ansaan1siinlsalédluszndine 1517 -

22.69% Falelzianiifiuszdniawdiiga

Table 1. Effect of actinomycetes culture medium (NF) and actinomycetes culture filtrate

medium (F), incubated by shaking for 5 and 7 days, on reduction anthracnose disease on

mango fruits cv ‘Nam Dok Mai’ by Colletotrichum gloeosporioides NDM__F012 (highly

resistant to carbendazim fungicide, HR) at 4 days after inoculation.

/ Percent reduction of anthracnose disease

Actinomycetes’

5 days incubation period

7 days incubation period

isolate

NF F NF F
NSP1 28.62 ab 21.10 ab 25.58 ab 19.72 ab
NSP2 28.69 ab 20.62 ab 2711 ab 16.56 ab
NSP3 34.69 a 2724 a 2414 b 2269 a
NSP4 37.80 a 2862 a - 3324 a 21.18 ab
NSP5 34.69 a 2421 ab 31.72 ab 21.04 ab
NSP6 2255 b 16.56 b 2421 b 1517 b
LsD_. 10.15 9.16 8.23 6.97
CV(%) 18.30 22.33 16.71 20.20

Means in the same column followed by a common letter are not significantly different at

the 5% level by LSD.

NF = non filtrated culture medium, F = culture filtrated medium
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Figure 4. Effect of actinomycetes culture
mediums (NF and F) incubated by
shaking for 5 and 7 days, on reduction
anthracnose disease on mango fruits cv
‘Nam Dok Mai’ by Colletotrichum
gloeosporioides NDM__F012 (highly
resistant to carbendazim fungicide, HR) at
4 days after inoculation; wound =
wounding only, dHQO = distilled water,
EPM = enzyme production medium, S =
pathogen spore suspension 1 x 10°
spores/ml, A = 5 day-old actinomycetes
culture mediums treated and B = 7 day-old

actinomycetes culture mediums treated.
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