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Efficiency of Actinomyces Culture Medium for Controlling Colletotrichum sp. Causing Chilli Anthracnose Disease
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Abstract

This study was conducted to evaluate the efficiency of culture medium from soil actinomyces against
Colletotrichum gloeosporioides causing chilli anthracnose disease. Six actinomyces isolated from Doi Suthep-Pui
soil: SEA120-04, SEA120-28, SEA120-38, SEA60-34, OMAB0-01 and OMAB0-07, were cultivated on enzyme
production medium (EMP) at 28 °C for 7 days. After that culture medium of each isolate was separated in 2 parts:
non-culture filtrate (NF) and culture filtrate (F). They were tested against C. gloeosporioides using agar well
method and EMP as a control. The results showed a significant difference in the inhibitory activity between the NF
and F of all actinomyces. Both the NF and F of isolate OMA60-01 were found to inhibit mycelial growth at 56.39
and 51.87%, respectively. Moreover, they could suppress spore germination of the fungi. The NF and F of isolate
OMAB0-01 were tested for prevention of anthracnose disease on chilli. The chillis were treated with the NF and F
for 1 and 3 min before inoculation with spore suspension of C. gloeosporioides. The efficacy of up to 80% was
obtained. This was not different from using commercial Bacillus subtilis. The chitinase activity of culture filtrate was
observed. The isolate OMABO-01 showed the highest chitinase activity (0.15 U/ml) and then the chitinase was
concentrated using ultrafiltration membrane. It was found that the inhibitory activity of concentrated chitinase was
not different from the culture filtrate (F).
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1. ms'wmaauﬂszﬁw%mwmmﬁﬁLgﬂal,%ymmna‘l:uﬁ'ﬂ%aLtazqmﬂuﬂﬁmaﬂizmi
1.1 maasansnAsadananaluiada

Tulnansumuaesatlefaesdauenitulfeda 6 lolnianAe OMAGO-1, OMAGO-7, OMAGO-34, SEA1204, SEA120-28
WAy SEA120- 38 (10 spores/ml) 0.5 ml (1% v/v adlu Enzyme production medium VlNiﬁ‘VluLﬂumem&ufﬂmﬁmm
50 ml UntuAtesaenAnmEs 150 rom m@mmwmmu 7 Ju fiusaetemndu ‘Emﬂmmmmmmmmmmm
6,000 rpm 4 °C w1y 20 Wit uiisdauladildaanily 2 dou donusnAeinlasTetiliinsasanatlefaan (non-culture
filtrate, NF) WaZ&2U7 2 thannsesdntLmsesnsesuuaiice Minisart" pore size 0.2 luATaU Baniniasedennsedien
alasaan (culture filtrate, F)
1.2 msé’ué%nwem?zymmtﬁu“lﬂﬁ;am C. gloeosporioides 1mgiAd agar well method

W23 PDA WL double layer 14 cork borer 41414 0.5 cm 1A1ASLIUANUNT 4 AL MNeTudasMAdeL
219 5 Su Aananwe W PDA Twianld uentn@eada NF waz F 30 W asluvguuRaudiauiuganiusuie
21419 EPM waz B. subtilis (1x10° CFU/g) 30 W ﬁuﬁ'@qmmﬁﬁm snsanlalatifosnuannAe fluinnediuss
(percent inhibition of radial growth, PIRG) Tmﬂ%@mﬁﬂﬁ

wefiFusnatiud = [(R,-R,))/R]x 100

e R, Waz R, AM rﬁmumqmmmiﬂi@ummﬁmmmlmmmmuLmvslummwmmu
1.3. miﬁ’ué”'amemnmmaﬂ@sﬁﬂm C. gloeosporioides 1mgiAa agar well method

Tilnansuauaesglefidarmagay (10° spore/ml) 0.1 ml asluanung PDA inae iR saauue 14
cork borer LRNZAIUUBINIT 4 ALULN NNIAGDLTIAENRUTS 1.2 ﬂuﬁﬁ@qmuqﬁﬁm Taruna914 (clear zone)
1.4. msanisvinaurasauldallafiualnanisuan chitinase activity

WiTEN reaction mixture mmﬁmm@ﬂmm’nm ARLY (2545) ATzt EanasnaNaIRTRNARTed Miller
(1959) Immmmmmmﬂ@uumm 575 nm mmmm spectrophotometer GNL‘flummmﬂ?mm N-acetlyglucosamine '1/1
gnuasasanunandjizenseudnaenladiuduamsn (25% colloidal chitin 114 0.2 M phosphate buffer pH 7.5) 11
ﬂ'f]ﬁd”mvl,rﬂﬂLﬁﬂumﬂ?mmﬁqm@?ﬁmﬁ@’mnmﬂmmgﬂmﬁ@ﬁﬂﬁﬁmqmuﬁm enzyme activity ¥HEN13N1911T8
woslemsT fvmnlst 1 unit sesiewled vunes Bunamesevln@vnlfiAanislantaes N-acetlyglucosmine 1 lailns
Tua Twnan 1w
15. mavinaulaflafiualidaudulngs ulrafitration Wiinaesde F lalman OMAGO-1 Jufl 3, 5 uay 6 adlu
WaBA concentrator (membrane pore size 10 kDa) mumﬁlmﬁl 2,500 rpm 4 °C 411 10 W17 indauilaitnuusiuuag
AU UUELNT04 NN AdeLAade 1.2-1.4 TnafsauiauiugaatuAnAe 81113 EPM LL@tﬁWﬂi’ﬂ\iLgﬂdL%ﬂ (F)
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2. ﬂ'a‘zﬁw“ﬁmw"umﬁﬁLgﬂalﬁy’aLL@nE‘[usﬁ'ﬂ%d’lumimuﬂm%ym'\ C. glososporioides UUNANSNINILAS

msmsﬂumLamt%uanmiuuﬂ%a ﬂLﬂmmummﬂmﬂm OMAG0-1 (10° spores/ml) 4 ml ldaqly
27913 EPM 400 SaAART LINLILAAI0ENI 3 51 anntasifuinaee et wReaiude 1.1 neuieaniily 2 dau
A8 NF uaz F

NSLETHNNANEN 2iTaTiEaNads 0.5% NaOC! deaandasinnduiaanderaliusi v’iﬂﬁﬁmmmm
NaRY 3 WHa Ae Wa natswazsinelaeld cork borer 28 1 cm Lmeﬁ‘wmmm@mﬂu 2 9 ﬂ‘ﬂNﬂ’]TﬂZ\]ﬂLﬂi@ﬂ@ITﬂ
ﬂfaumiﬁmﬂum'amLmvmmiﬂmﬂum@mﬂ@umiﬂmLfﬁfa miﬂ@ﬂLm@m‘imwmmiLmu@@ﬂ@ﬂmmmmammmau
Asddy 10° spores/ml &ILLUNA UHaAT 30 saaunIisdLduNaLlsznns 1 9alue vnnstlastuindnlneus
u B. subtilis WaeEa NF uazF mi@N@Wiﬂiul,l,mmWﬂiimﬂummwm@ﬁmm@umﬂm PE muvl,qwammwm
Tfuinnianialsa L'}ﬁsmmﬂmmmmuﬂm@mwsm‘ﬂﬂmLmvmwmmﬂaﬂmm‘wmﬂmqmm

NANISNARNDY
1. namsdugamsasyidulawaznissanaasaladidas C. gloeosporioides anudnazudauanilusiada 6
laldian
Tnideadeuenilusieda 6 lelnanminnsiuietndaussiui 13957 7 Wethuinimmaseunisdud
mawsryidulanazniasenaesaiediesmudn NF uas F reslalsian OMAGO-1 lﬁm@ﬂﬁiﬁuﬁq%qndﬂ@‘ieﬁLamﬁluj
1ol NF lfnannsdudeiiann F LLmﬁugTﬂﬁlsJLLmrﬁiN@ﬁ'Nﬁﬂmﬁﬁﬁnalmmﬁﬁl,ﬁmﬂ?ﬁmﬁﬂuﬁu B. subtilis AlHlmns
nefn ienaaeuAfanssusesewlnllafiva wodn wendluedannletnanfiuuathilunseiaedladlafiuad
péeARTuAe Daausniinseaiinadniesuaziinanniuetnema s lugisien vdentuiazGuanas Taelals
.am OMA 60-01 i1 chitinase activity gendlalmamiu Geflrngegaludud 3 189M9IAEeTe Ae 0.15 U/ml (Table
1) wazilatihmetainGaade F aaddaloan OMA 60-01 uvnliidududulagda ultrafiltration wudn dawitlaisinu
UHUNTAY  (>10 kDa) ”Lﬁmmaﬁmfﬁmm?a&mmLz’ﬁu’lﬂmemmﬂmmmﬂ@ﬁ%mﬂé’iﬂLLmﬂ&mmnﬁﬁLgmﬁ@ F
R LG T T et (<10 kDa) Wannstusaiendntes Wenuninrfanssuaaseulaivud douil
BiNuuEUnNIeedlA chitinase activity zgqnfhmuﬁsiml,wiumm (Table 2)

Table 1 Inhibitory effect of culture medium for actinomycete OMA60-1 on C. gloeosporioides and chitinase

activity
Date of C. gloeosporioides Chitinase

incubation Inhibition of radial growth (%) Inhibition of spore germination (cm)°® activity
B. subtilis NF F B. subtilis NF F (U/mi)

1 58.60+0.79x 43.76x1.72yc 23.44+2.34zc  1.60+0.17x 1.17+0.15ya 0.60+0.17zc 0.038

2 58.33£1.44x  48.33%1.44ybc  30.15£2.50zb  1.66+0.15x  1.50+£0.20xya  1.13+0.23yb 0.08

3 59.52+2.38x  56.39+2.47xybc  51.78+1.37ya  1.96+0.15 1.70+0.2a 1.63+0.12ab 0.15

4 57.09+1.81x 56.31+1.62xa 48.44+£1.77ya  1.70£10.73 1.83+0.15a 1.73+0.25a 0.053

5 57.57+2.62x 53.03+£1.31xya 49.24+1.32ya  1.60+£0.17 1.70£0.20a 1.67+0.17a 0.33

6 58.54+1.80x 56.29+0.66xa 51.13+1.14ya  1.57+0.11 1.76+0.25a 1.67+0.05a 0.026

7 59.41+1.81x 56.39+2.38xa 51.15+1.95ya 1.77+0.25 1.87+0.15a 1.57+0.11a 0.019

? The results are presented as means of three replicated plates + standard error. Values of each column (a,b,c)

and row (x,y,z) followed by different letter indicate significant difference (p<0.05) according to LSD test

Table 2 Inhibitory effect of culture medium for actinomycete OMAG60-1 (3, 5 and 6 day culture) after

concentration by ultrafiltration and chitinase activity

Inhibition of radial growth (%) Inhibition of spore germination  Chitinase activity (U/ml)
Treatment
3 5 6 3 5 6 3 5 6
F 51.78+1.37 49.24+1.32 51.13+1.14 1.60+0.1 +165171 1.63+0.15 0.15 0.033 0.026
>10kDa 4569 +1.92 42.02+42.6 34.10+1.34 1.70+0.2 -:65200 1.3320.05 0.27 0.047 0.035

<10kDa 10.01+1.30  7.05%1.08  13.17+1.34 0 0.5 0.5 0.007  0.001 0
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Figure 1 Percentage of disease incidence on chilli after 7 days of inoculation
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mmmmawﬂi@‘l}mmmemmmﬂuﬂgﬁnwmmﬂ C. gloeosporioides VLm Tmﬂ NF uaz F vaslalaian
OMAB0-01 Winansffudeiiandn vniaeide F lsinansfudefinnndn NF iesanindede NF fadefesuenaly
Sedatlueg muumﬂmmmm@mmmmtymemqmimnfmxmuqwﬁslumaﬁuﬁqmimnammLm@mwmmﬂm
sialtl Eernmeseununaninnudn miLLﬁW’?ﬁﬂ@ﬂuawﬂmﬁuﬁﬁmﬂ'fauv’hmiﬂ@ﬂL%fﬂﬁﬂﬁé@ﬂﬁﬁﬂﬁm@mmg
aﬂngqnfjm}-%@mmmu Enﬁq&@ﬂﬁﬁﬂﬁmmmLﬂuﬂaamlw,’%@ﬁ@‘ta‘ﬂ"[ﬁ (El-Tarabily et al., 2006) asdstalfiinlsa
fandngafisinnsgnideriewtiestuingn nsdnuaseil Wnssduliideaiaeulnllafimalaeiundoduewnia
Iafuduunseansuan Lfi'aaLﬂﬁ"]“’ﬁﬁ’]ﬁ@ﬂﬁ‘i‘mﬂlﬂdLﬂui‘ﬁﬂﬂu[ff’mii’m WudnAEEe F aeslelnian OMAGO-01 HAn
ﬂwnﬁmmLfauvlfﬂumnfm”baiﬁmmuj LAZIEiBYN NN RIENUAILLITY (pore size 10 kDa) LW@memL@u"Lﬁﬁﬂlﬂmu
m\iquuslummmm‘ﬁuL@ﬂ@hmmﬂ 10 kDa 28N (Tanabe et al, 2000) memmumiﬁum wmmmmﬂumﬂw
VLFW]Lufﬂ‘ﬂw@ﬂ’]i‘?;lllEIW]@QT]’J’]WJHV]N’MLLN‘LAT]?@QLLZQVSLMN@eLﬂ@LﬂEIQﬂ‘]_Iu’]L@ENL“]]@ F fattunisnaaes wanslsisiud
MafudaiiAnann  F muimyLﬂummmﬂLfau”Lﬁﬁm"lﬂmLumMLm@maqqmu yenanikansfusenafinldannans
ﬁTfmmqﬁ'uj AdaanunTnaieauldduiu wdy glucanase 1Taa13UjTauy (Macagnan et al., 2008) ilusiu
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