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nIuiingeud=I0RwIuRWREHNZ 0L WIUIMNILOYU W (L Chaetomium
spp. ‘Zumu’ﬂuéjcés C. musae AMOW=IN anthracnose §INIUHUNIO2990U
mﬁouﬁﬁnaﬁ’@oUzéjcﬁscwmés C. musae MNOVINALLI, 30CUNFUTIV
Sz 1z nﬂwzﬁm:]eua:JﬂU§uccs_’Jaejc§’9 C. musae SKU-1 Tumnfiouii,
(e NngsudzdnRwwSWILHNWNNIWNIKE, 85, Chaetomium spp. W
mu‘s“Juﬁ_’;cée C. musae SKU-1 umOwze10 anthracnose esjumnﬁaufnzijmu
tfiungolutiesfinas)tiou3H Food Poisoned Techniques waz tiofingsy
Jednfiwiwgwgzinaouamnzoyuty, Chaetomium spp. unwdudyde C
musae SKU-1 2u0mawsen0 anthracnose tufioudjsniuciiungolos iniwoa
CeIUNUNnRenuUKeIUntANUSURUY two factor factorial in Completely
Randomized Design (CRD) 912U 4 Replications.

t'ﬁu‘tﬁ%uijuéﬂcé’s Colletotrichum ccbuccanu*’mnﬁaﬂ’ljﬁosﬁwjjmmﬁu
ﬁjazﬁtﬁuwzaﬂo anthra-cnose z‘ﬁcﬁuunmcﬁsjcaiw, (20] MU0,
YU 219 §I9ININ1CUNIVNIWSNzLI0083N morpho-logy techniques (tLU
(89 C. musae way WUMuWPLEITIB0297 FUU 210 dude C. musae Dy
BogmnaegwzuIn anthracnose 2o3fioutdnaudiungoly sUU 2%0. N
Wawgzfinamnndwnies, 85y, Ch. globosum waz Ch. cupreum iy
fm%s C. musae SKU-1 Tudiojdsfidonuiiudigznindijoinamndumigucs,
éﬁu, Ch. globosum Qe Ch. cupreum ﬁﬂawccmnmjﬁﬂumu’{luﬁjman:cﬁu
@ulncdut cay Swongriizeyds C. musae SKU-1. 108 EtOAc 299m371
mmud waz hubusSofurlunuiiudyiuougziieedsuruntéBnoiw
=00 hexane €z MeOH cijﬁﬁﬂ EDso= 2.011pg/ml g 2.219pg/ml 0
A1y, (Bunjofiufiu EtOAc 299 Ch. globosum awm‘iluéjémowazilesjcéy’s
wrenGOnDWIlneda1 EDs= 0.06ug/ml. 930182509 Ch. cupreum €Uy
MeOH #ilnwdiudissmovgsiieade C musae SKU-I. thdngntoudas
EDso= 0.16pg/ml. (f3gaanoiuniufingsugiugzfinaouan Ch. cupreum,
NS, Ch. globosum QAL éﬁuawm’ﬂuﬁjmﬂzsjcés C. musae SKU-1
‘fﬁ‘imzﬁuzﬁcmnmjﬁuﬁ: 60.25%-89.66%, (ar NMUNNFoUIIUFNNADU
Wiudsde € musae SKU-1 hymunfioudiudgugsiinaouctazesio
gaundudinuesduiduladivtueeide C musae SKU-1 tauasdudicanaa
NUA: 18.55%-44.61%.
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Abstract

Testing of Bioactive Compound from Plants Herb and
Chaetomium spp. against Colletotrichum musae Causal Anthracnose
Postharvest Disease of Banana, the purpose of this research to isolation
Colletotrichum musae, morphology study and pathogenicity test, to
testing crude extracts from Aloe vera, Turmeric, Ch. globosum and Ch.
cupreum to inhibited C. musae SKU-1 caused anthracnose of banana
postharvest disease in-vitro by Food Poisoned Techniques and to testing
mixed all crude extracts from herbs and Chaetomium spp to inhibited C.
musae SKU-1 caused anthracnose of banana postharvest disease, the
experimental design using by two factors factorial in Completely
Randomized Design with 4 replications.

The results founded that an isolate of Colletotrichum from
anthracnose postharvest disease of banana fruit sample collected in
Sepon district, Savannakhet province Lao PDR was identified as
Colletotrichum muase by morphology techniques, it is the first time C.
musae is reported as the causal pathogen of anthracnose postharvest disease
of banana fruit in Lao PDR. testing crude extracts from Aloe vera, Turmeric,
Ch. globosum and Ch. cupreum were investigated to control C. musae SKU-
1 in in-vitro test, all the crude extracts from Aloe vera, Turmeric, Ch.
globosum and Ch. cupreum significantly inhibited mycelial growth and
conidial production of C. musae SKU-1 as crude EtOAc of Aloe vera and
Turmeric were more effective in conidial inhibition of pathogen than crude
hexane and MeOH, the effective dose (EDsy) were 2.011ug/ml and
2.219ug/ml respectively. Also crude EtOAc of Ch. globosum was more
effective in conidial inhibition of pathogen than other, the effective dose
(EDsp) was 0.06pg/ml and Ch. cupreum was more effective in conidial
inhibition of pathogen as crude MeOH the effective dose (EDsy) was
0.16pg/ml. However, testing mixed all crude extracts as crude hexane,
crude EtOAc and crude MeOH of Aloe vera, Turmeric, Ch. globosum and
Ch. cupreum significantly inhibited conidial production of C. musae SKU-1
were 60.25-89.66%, also all crude extracts significantly inhibited mycelial
growth of C. musae SKU-1 in banana fruits were 18.55%-44.61%.
Keywords: Aloe vera, Turmeric, Ch. globosum and Ch. cupreum, C. musae
SKU-1
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1.

21800Su8eN, c’iJlJﬁoﬁﬁaawéﬁumw‘imﬁaian
war S39w0YmE eafibemingsy war @
éswg’.u (Zhang et al., 2005). TUUzﬁgi‘jiJUzamsmﬁa
YandnoiudeInudstun oinfoudududu
VOUQDIYILWIEDWUINNDUIINZINND WU (AT
Bouuslmongredsy: oinfiou Swéralsfuii i
wzi’)jngﬁu‘cuﬁaammﬁ’lmwazﬁnﬁ: glucose,
fructose oy 30z o SHadigoutdues yusd
gray, sou v, saundlefivusEy way §30
(SutggouluNuggy LSO lHNLWIZ8IMIVANS
EnoirdiDeds, nuditudiRvmanfiooiuarsouty
nwBugiintéd cay HRuannasEolfisigniwdi
YUAUAUTAGNITNNeE.

Wiraiuvzannaroticd uidLatalunwyn
fiou WudaanzAntunwdieentougzwizedy ¢
wInelio sy nyuu weoggoItn, weodufio, ¢
wINNIeY Ke2ojFrfiovuzien lnugsws (dsyg
Wy asyngretucbesil 14 nuday, 88 Ju waz J
7,857 GiynuSew, Uzgnsuiigplind 45,993 §u. 2w
23,068 Wucwnél) (SNRMPEP, 2014). Uzaﬂéucenﬁ
goultheas J8uch, a10iinoudy 68.64%, ou
109u0w3) 31.36% g')OUU.]ﬂUUSZﬂQUCfIJEQOﬁECIJU’%
BerBuEant war muynfioudusBudin el
senUranndsugr). Unatiununzginniwdieen
ﬁayaermnmmocwucﬁuazmaw‘ﬁmééu Souyy
cOuardIeen Usnnmonuy, 3u wazdumnn . v
0 2014 Uzinnaiottideenfiottudzinn indiqeuy
30 wz cuueijUzo 13,158,60 1nu (SNRMPEP,
2014). Tumuynfioy cluaedudungredizmnniy
SunougequreINfitinnieesT way woncugtd
(199, Dumiiigdtlunwynfiouns wruniionsy
war Hymudiungordu: wraanadisnte (banana wilt)
m"’cﬁomncé’s Fusarium oxysporum f. cubenes (1

'
o o

NA13392901U  (Stover, 1962; Ploetz,
1990; Ploetz and Pegg, 2000), wraniicRngnau
Wrey1030801

22901299

(Hunyonaziyiswzuincgu:
(Anthracnose) (H03IN(89 C. musae (Berk. & Curt.)

V. Arx (Smoot et al., 1971; Prusky and Plumbley,
1992; Zakaria et al., 2009). wee)1 Corwn rot, Cigar-
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end rot Q¥ Finger rot wxentynoc U nwsaIni
éﬂfmzmjﬁmcann3ﬁnc§3%c§ﬁnmaﬁj3mucﬁuﬁ30,
(S0EUILAN299810NZENOUFLMIL (AT 2INR.
G9tiu 918ta8390n01w8LAUNWTTE I WRHO
PNJLOVUW Qe Chaetomium spp. Twnwdudy
£8)90 anthracnose z'jjjmmﬁuﬁjaeejﬁosﬁﬁmﬁej
N093.
2.
2.1

guLneV uay Stimu
MUEUNEe C. musae SKU-1 amnaunifiouin,
UNFUTIVSNEYT €AY HNIBUNIUSULS)
20988 C. musae SKU-1 Tuoyniiout
2.1.1 3fAnucuniée cax cunFunudnzeige)

(Bowvern

nugngdglc LuasDidwuanfioud Dgma
2oydowruntwIcentouSA  Tissue Trans-
planting Techniques (211178 Water Agar (WA)
ﬁc%mznj.U‘E5‘Zg’lmnsamméjjcé’samfm?éﬁommﬁ
unmugageutia ((3100auitdutuaiiue 90
ANiUautY) fo sinfioufiduuincud Sidedin
éuﬁocéﬁmm"’cﬂuumccmcﬁjvﬁj waz Wnddduuane
@@yigandundadesidgniouitalusimiu
Water Agar (WA) DutSoumzyudiojzui 24-48
5oluy Fnadyiunoresidivcdvtugeioazdy
cﬁuimeenmc.ﬁeczﬁuc%u‘cuasajcé’esmi]a?écéucéa
Bofinid1dutodst9ueaniu Potato Dextrose Agar
(PDA) @j’mmwn‘cﬁcéssaccﬁaﬁwﬁu‘tﬁuaumzwu
fegaunorssdmuezSudulnduandsdsam
funnugediingzusduniudnsyt wazr nw
'menazﬁmasjcé‘esﬁowwﬁgj@azﬁo €z (hu
odlgdngdiadic.
2.1.2 %nawz’ﬁnaeunowwusyejﬁéazuxenn

@jﬁnn‘cﬁcé’s C. musae SKU-1 Silugous
mmccsuccz‘ﬁning?uﬁouccéowonc%ﬂﬁ%ﬁﬂcé‘smzﬁo
geuaowguccsﬁumméﬂzhnmseajcé’s‘tma‘técmumu
09Uy Completely Randomized Design (CRD) Tu
4 Replications: T1: Control; T2: C. musae SKU-1 380
naucluasdEe C musae SKU-1 Sicont@md gty
91073 Potato dextrose agar (PDA) Uz 5-7 du. 1)
N8 cork-borer 2xowINeEUIgUNI3 0.5 cm fes
mauéﬂté’sﬁncéﬂﬂewmycguesjcé’swzmocéﬂ‘cu?g'l?mm
MA2u T1: Control JufineSaigmuduls. sou
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treatment 2 ccbuasﬁ%é%%u?aeenc%s C. musae

SKU-1 woatgsuinnioulngouiniiogazinuEouin

©uKey3n, 30ar 10 sudotuiutdounzy uhios

D1 5 Suadocfiug YU S aennesminuines]

Bawron ay DuonEefusSnd) (re-isolation).

2.2 fingsudzdnfinwiugiuazionndiumgcs,
&8y, Chaetomium spp. Tunwtiudiyde C
musae SKU-1 un0wsy10 anthracnose 293
auinficuhdinudiunySludiesfioasitos 3
Food Poisoned Techniques

2.2.1 fingsudsdntivwauasinINnSunges

caz 88y Wwnwduyde C musae SKU-1

(o838 Food Poisoned Techniques

nufinaesilciuotunuRinaeuuge’
Jntalusunuy two factor factorial in CRD 91U0 4
9,2 Uota, Uota A 8: gzdngegivgsfin: Al: 2
2¢N0 Hexane, A2: 21U¢N0 Ethyl acetate, A3: 291
20 Methanol. ¥0ta B 8 azfiunouidudues)

wKzN0: Bl: 0 ug/ml, B2: 2000 pg/ml, B3: 4000
pg/ml, B4: 6000 pg/ml, BS: 8000 pg/ml (Pannarasi
and Pattra 2011). SHMmuclulIRIUKENNCOEnU

(2ugudsdufiuoimay Potato Dextrose Agar QE1e)
1UERintou 2% DMSO (Dimethyl sulfoxide) 11U
gugo0oy Autoclave n0u0uSIw 15 Usy, Tu

sumzwy 121°C, Wuoat 20 v, wdomneniui
JrRUNugwgeRindu Petri-dish 22 o010 5x5cm
s Ui omudnadonudiuds C. musae SKU-1 97¢
5 Suuzuly, ﬁu‘cé‘iugumzwwﬁsﬁjmm%s w
001UBUEY 0 pg/ml (control) zcIucdiy plate
5ocwmezzmmc%ucﬁwgumugeﬁaiaﬁ, Jud1uou
mz‘]eejcé’e C. musae SKU-1, fntamdiguniudy
f9niwazduzegialal war Sotanddunuiiuds
MuSRcle9g C. musae SKU-1.

2.2.2 fingsudsdntiniuawasiinam Ch. globosum
Qe Ch. cupreum ‘Eun1u‘€]u§3t§9 C. musae
SKU-1 {08381 Food Poisoned Techniques
nufinagltittiuotEUNIURinaeIuUge]

dntalusunuy two factor factorial in CRD 23U2V 4

9,2 Uota, Uota A 8 g+ 29398 fin: Al: 2

2¢N0 Hexane, A2: 21ug¢N0 Ethyl acetate, A3: 21U

a0 Methanol. U0ta B 8 av Guaoiududues)
gUKLN0: Bl: aowcéuéu 0 pg/ml, B2: 10 ug/ml,

B3: 50 pg/ml, B4: 100 pg/ml, B5: 500 ug/ml, B6:
1000 pg/ml (Sibounnavong et al., 2012), SHNIWAHAO

Q93 Ay NMuNu2yucLLdzGi0aNuRuNIuRinsy
faugriinnazoyutw.

godintamdsifunmiug
GI=(A-B/A) x 100
A = ezmnacduengunagesitalal (§ swoussd) 29988 C. musae SKU-1 ‘Enaowcéuéu 0 pg/ml.
B = exnnducnguniesiiatal (§ dwoussd) 29989 C. musae SKU-1 WehazaoIUB Uy,

2.3 fingsudrdniinwRIulsinaounIvoyuty,
Chaetomium spp. unwiludiyde C. musae
SKU-1 stmnwsea anthracnose Juiioutn
ynwuciungo

23.1 NUHinReURKALTNIDUIIMNIALIYU LW,

Chaetomium spp. unwilufiyde C. musae

SKU-C1 Food

Techniques.
NMUNNA9 LU IE1UKZNOADLUIINNS 1Y

doudn Poisoned

nue, éﬁu, Ch. globosum, Ch. cupreum, 127U
270 hexane, EtOAc 2y MeOH 29jutazgeiinty
£320URUTHE 1200 pg/ml  wdourdufusaniu
Potato Dextrose Agar aziwwgzindoy 2%
DMSO (Dimethy! sulf-oxide) Dt8adoadon Auto-

clave 010008 15 Usw, Tugumzyy 121°C, (Jy
(0871 20 VI, cdommemniniiv=duiiv ggsiindfu
Petri dish 220090 5x5cm Uz {digmiuEucaoida
(89 C. musae SKU-1 91 5 Suumeul, Hut3usy
mzwuzﬁejéjmocé’s% control 9LtAVCAU plate, Lng
013cuNIWGNA8 Uy CRD J#i30l0 5 treatments
3101 4 81 lnodawazegndih: T1: C musae
SKU-1(Control), T2: 8augzNnQ0.L299 Ch. cupreum
(1200 pg/ml), T3: FWINNADL29INS1UNIUE
(1200 pg/ml), T4: WKLNOADLU299 Ch. globosum
(1200 pg/ml), T5: mumﬁoaauesjéﬁu (1200
ug/ml). cdodnunnezoindutnuguniuzsialal
, TJU’:B’IIJOU:)B{J?E&jEéS C. musae SKU-1, 80tama
Dsunududinueziduzeialal war fotamd
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Sunuiudisniudgediesy C. musae SKU-1.

2.3.2 nmudineuaulzinasulNIzoyu iy,
Chaetomium spp. ‘Eunm’sjuﬁjté’e C. musae
SKU-1 ttijouaniioy
SAnelunmanfiopiinidezansasal

(Aovineudganiy, (31gugriinande Ch.

globosum, Ch. cupreum, MOIWMIJUE (AT 851w

aawcéuéu 1200 pg/ml LWrAUTiutfiu 30ml gon

Tgudonnfouddouuineudstddzuiu 30 Y,

wSouduSs C. musae SKU-1 u1o1tdudod it

sumzyUtie) 24 £olu] Hzwariinciarge o

sJsm‘Z:'1Umccw§nczﬁ9aﬁjccﬁaﬁu‘c5gumz wuiey 5-7

31 udodiusyudocnnuincy ez SotadEuniy

guéj lowoweudinagjuy CRD 91024 5 532?10

2973100V 4 £98: T1: Sade C musae SKU-1

(Control), T2: %OE%S C. musae SKU-1+81U=10

U299y Ch. Cupreum, T3: 50&%8 C. musae SKU-1+

MULNNDL29IMIWMIHE, T4: Sacde C. musae

SKU-1+gugzfinaougeisiv, T5: 8nds C. musae

SKU-1+8ge5in aowu2e9 Ch. globosum. L0ulAn

gednuouzandst: azcuy 0 = ddvwzon @

(Howzean), azcuy 1 = fMndsmmivesjuzaindy

vIncwezonIniisutitfiord LynaWoU 2-3 90 KA

BydivdBacay (azdudmin), azauy 2 = UKL

ggug1Tmd2ron 3-4 mm WDV 3-4 30, Deded

29900 audnd1 5% =ejdedin (asdudi,

azruy 3 = uwzean 5-12% 2sjc§9m"’zmm ey

Jrumg), asuy 4 = Muwsoin 13-25% gagiiat

N (RAUYIWNIMISVESY), aziuy 5 = uwzan

26-50% 293:%951’1111‘111 (RzOUsSVISI), OzUUY 6 =

(WuwzaIngwnd1 50% goydedionn (Reiusuusy

U79). (Pannarasi and Pattra, 2011).

2.4  ndeasTa (Statistical analysis)

£ yuiigatiiSnizne i tnunwSmas

Uy ANOVA muceuniviinaggcuy Completely

Randomized Design (CRD) U1l§lUsunau Sirichai

analysis Version 7.1 Ujumn3juaigzasos Duncan’

New Multiple Range at P<0.01.

3.  Gudsu

3.1 "én"émuné’mmuﬁmzmaejtée C. musae
SKU-1 £z Nuiingound1usucs)

3.1.1 é’mmnﬁmxmaejt%s C. musae SKU-1

15

Eutozedesiazdud@ulclusimiu Potato
Dextrose Agar (PDA) J&dir210micdiaddnuscd
g5 um3&UDuDoajutndsussulalaldingrus e
Symov, SnazuresyintaiesdesiJnorutivcud
wiusy noruyeeydute Saorumandfividadona
tolgan (Bos18:0i6i9 Conidiophore T Fruiting
Body «uU Acervulus Ingzuree)zd (Conidia)
Wusugnzuende, §io, Audy, 508, J933ng0des
owIndz0 12-17x3.56 tulawlnday  Appreessirium
SUgINzUSN2roNINYEUIU 6-20x4-12 tulacdn.
3.1.2 muzﬁnﬁsuaawwctspsjtésm C. musae

SKU-1 i

Guamnniuiingsunoiusuuasizsyge C
musae SKU-1TU08 5 iviéon: W T2 H0mudade
C. musae SKU-1%85uD@E ueeuncuddietionn
tdhafiv 40.80% S3Bavdiunmufiowrsincusucs e
Jun3u s Control.

3.2

nuiinasvdrdndiuwwesiRugsinnmd

v
aQ

g0ulunwduiigs C. musae
SKU-1 {038 Poisoned food techniques
UFNNPNN3 WM waz 2ouTumudy

NIYE KA

8o C. musae SKU-1 Wigyfinastaucfivgyy
91 5 Suludigsiingngdaluaziivaoludy
1 2000-8000 pg/ml swIndudsnwazduduln
Sutueegde C musae SKU-1 whudnoruennang
fiuchongula control (0 pg/ml). Jwjjgwgsiio
hexane 293SUMEEgILNTUiiINIUaTEuEuln
duto norwcnndaigfisluazduaoud uéy 4000-
8000 pg/ml, ca"’j?uﬁmuzlzﬁo EtOAc anmdwmgue
‘iuazﬁuaowcguéu 8000 pg/ml RwInduiimnay
adudutndvtozende C musae SKU-1 tGAH
0 0.83cm, $933JUACLUFIUILHN MeOH Qe
Hexane Je1getdocdin 3.75cm «ay 4.5lecm (iU
Aiu. Fougwasfinam EtOAc andiutuastu
09U UEU 8000 pg/ml cougrUndudisniuazdy
@ulndutugeyde C musae SKU-1 tE8NSI=
gefingrindulouJargeaudia 1.16cm, 5993901
clUgWRLTin Hexane tay MeOH Jaiszideciia
1.67cm €z 1.76cm 019UI0U (Table 1).
awgsfinnngsinsmnndwmies cay 850l
ﬂawcmnmjﬁu‘iumuﬂUfjjcé’e C. musae SKU-1 Tu
Ecﬁazﬁuaawcéuéu 2000-8000 pg/ml cﬁemjszz'l
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control (0 pg/ml). (3390 EtOAc wastiy
aawcéuéu 8000 pg/ml 2ogdwmussuinudi
Awoussiieeyde C musae SKU-1 Y&Giign 2.37
(z 01 EDs= 2.011 pg/ml, $933301810=N0
MeOH «az Hexane 1080919228 29.75 J61 EDsy=
3.301 pg/ml, Az 26.87 U1 EDsy= 3.257 pg/ml
01UA8y. gougwREin EtOAc Tuariunoiudy
&1 8000 pg/ml esjéﬁuawm%ﬂugﬁwawmﬂesj
cé’e C. musae SKU-1 fﬁﬁﬁ@o 5.62 az Ja1 EDsy=
2.219 ug/ml, $993U18UKN0 Hexane ((ay MeOH
lnulaigziay 6.37 001 EDsp= 2.321 ug/ml, (g
10.37 061 EDse= 2.781 pg/ml 01U18y, €At
Jsunjunggetd «do Hygwgeiio Hexane, EtOAc
war MeOH wiudDaorucandgfivtuniutiuds
’?’amauaxﬂeejcée C. musae SKU-1 (Table 1).
33 nudogeudsSofuweslgwgsiinamde
Ch. globosum «Q< Ch. cupreum cfll!’]“l:IJ’E'JUE‘st‘]
(89 C. musae SKU-1 GouS8 Poisoned food

techniques
ULHnNEe Ch. globosum «r Ch.

cupreum ?Uﬂﬂuaugjtge C. musae SKU-1 Tudigg
foastaudivs st 5 5u&uéﬂaﬂugzﬁnmnazﬁn
Wazdunod udy 10-1000 pg/ml giwmsJUUjmw
asSudulndivte cas wovarieende C. musae
SKU-1 Daoiucondnyfivciensuld control (0
ug/ml). tnugwgefin hexane Wazliunoiududy
1000 pg/ml 283£§9 Ch. globosum U’lO?JUé:ijU
azdufulandutuzede C musae SKU-1 tGAH
g0 1.48cm §9333UCLUKWKENO EtOAc 1y
MeOH Je11g1£tauciin 1.97cm w2y 2.08cm 01.Ud6w.
(Bunjofivfiugiwgriinan EtOAc ﬁamc%‘s Ch.
cupreum TUQSﬁUﬂDﬂUEéUéU 1000 pg/ml LW
guindudigmuasSuduindutuseyds C musae
SKU-1 té8naizugsiingsJndulou Jaigzauii
2.94cm, 599390 LUKIWKLN0 MeOH Qe Hexane
Degedoia 2.98cm «ay 3.13ecm 1WAGY. (8
d13lanmIugugeTio Hexane, EtOAc 1ay MeOH
1000 pg/ml 293ds Ch.
globosum Lt Baorucangfitunududisgsd
283L§8 C. musae SKU-1 lnudargziae 0.55, 34.26
€z 0.38, Ja1 EDsy= 0.31, 0.06 waz 0.0067 ug/ml
0U0Y, cémjaﬁuﬁugjwmﬁo Hexane, EtOAc

Tuaziiunoiucgugy

16

(ke MeOH ‘tuazﬁuaowcéuéu 1000 pg/ml 299
(B9 Ch. cupreum wHudInorwcandgiiluniudu
f9aviizeqde C. musae SKU-1 Youlangzan 2.26,
2.07 €z 2.10, 011 EDsg= 6.11, 0.06 % 0.16 pg/ml
MUY (Table 2).

3.4  MuiineuIRLHNDUNNILIIUTY 1Y
Chaetomium spp. Tun1wdveyge C. musae
SKU-1

3.4.1 MUBNIBUIIUILTINADUIMNILOYUIW KL

Chaetomium spp. ‘Enmu’s’]ugjtés C. musae
SKU-1 {08381 Food poisoned techniques.
t’fm‘cﬁmnmm’ﬁog}sumUazﬁmmc%’ssnﬁﬁm

i awyu‘tw?umuﬂugjcés C. musae SKU-1 tHiut6

1 gmnazﬁmméﬁummn’ﬂUﬁjcgwcbﬂgmmjtaiaﬁ

29989 € musae SKU-1V&&Hgnbezmindiis

2.07cm @Dedunuiuiisesmnlalaii

58.50% tDomnyuld control Hilezmminiduciguni)

(&1 5.00 $9333UCLURIUIzN0IN Ch.

globosum, 1URzN0IMN Ch. cupreum (L MSWNY

ccétosﬁezwmc%umgumﬁatzaﬁcz}'“m 2.07 cm, 2.45

cm, 3.47 cm, 3.48 cm 011URI0Y, €z Jiduniwdy

f9ezonintataiii 51.00, 30.50 ©ay 30.25% (11U
du, cﬁsﬁ’lcéﬂcé"s C. musae SKU-1 Ualjuawougzd
iTJU:'J’I‘Eumumﬁmméﬁummmﬂugjmuéﬂjmﬂ‘Eﬁ
ﬁzn‘l’gm 1.12, $23330cJUIWUKLLNN1INNIWNIKE,

Ch. globosum, «Qz Ch. cupreum Dawougrdiia

1.68, 2.06 Qv 4.64 mué’nﬁucﬁemju‘fz Control J3

yougedidit 11.32 Gynnfiuudotadduniwiu

mus”njmﬂesjcé‘e C. musae SKU-1tH1Ut097 210

finans Sub@Eunubudezitaahiand 89.66%

sejﬁjmcwuawmﬁmméﬁn, nSwmyee, Ch.

globo-sum Rz Ch. cupreum DDBumuduisniy

Huygeli20980 C musae SKU-1 (811 84.20%, 81.71%

(€T 60.25% U,

3.42 nmuv1lgauasinlnasouty
Chaetomium spp. ?Uﬂﬂnauﬁjtés C. musae
SKU-1 tfijouiniow.
Eﬂu‘tﬁmnmuzﬁnasumngﬁmmcéesnﬁﬁw

oy svopvalunuiudyde C musae SKU-16610t

91 WKNNIMN Ch. globosum awm"ﬂué‘yjj‘cﬁﬁméao

Bezoaiiafiu 1.20em cHomnsuld Control znuz

0000 2.17cm $8333UCIuIVREHNNE T,

(e

cm,

€t

LY
by
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NSWMNIUE «r Ch. cupreum 10U D2zoU0UINCE
(@1 1.48 cm, 1.53cm (@2 1.77cm MUty ez du
9191z NNMN Ch. globosum DidSuniuduilies
nuInEeeYss C musae SKU-1tGd5Hg0t00d
DB ududizronnuIneedii 44.61% s93330C0Y
gugzfnamnshy, WFENOVINNIWNIE (AL
gugefinamn Ch. cupreum Yoo IS umutiuijes
suInUINEEEin 31.6, 29.2 wax 18.55% tnuasdiu.
4.  Swindu

(oUEANIUS (anthracnose) (Juwze0FINIY
cﬁuﬁja293ﬁomﬁ’lwwajjﬁﬂmcwm§9 (Y ACUN
éunmﬁmmcww&uc%s C. musae SKU-1, 9annay
Fyn0emu ey MudwRIwInfiounl unwdio
g9UNIUS Vs IZewraInC LUl Wardbus utsy (83
o069 Jinyoung e al, 2002; Indrakeerthi and
Adikaram, 2011 tG&iog9u C. musae ST-01 Tuoun
fiou tay wdudy iﬁuéntﬁazﬂﬁtaumﬂé%ée‘fg’lcwn W
WudHanua caz dediudngtdlutauzdighdmn
@ivuncestdeznard udnd1esn.

MuiingeudrdniuiweejFugzinnNn
M1, éﬁu, Ch. cupreum &z Ch. globosum U
nutuditde C. musae SKU-1 BUtEEU8 swgsiio
ccc’m:azﬁnﬁUsé’mzﬁwﬂU‘Cumu"{JU€”’ch§’9 C. musae
SKU-1 Tuastiuficontigiugenasgiiu Samarak
and Tedsree, 2016; Waraporn et al., 2014; tODlg
:mJazi"m’almméwmﬂjccé?umuﬂuéjcée
Colletotrichum sp., (Qr Fusarium sp. (¢ Haruthai

and Phornanant (2014); Apakorn and Chalida
(2011); Watcharee and Kaltima (2010) #itGdingsy

mumﬁomnéﬁu‘ﬁumuﬂU’ﬁjcé’a Colletotrichum
sp., Fusarium sp., A. flavus ‘tﬁ‘lmzﬁum&cmnmjﬁu.
yeneni Vilavong and Soytong (2017) ti21¢/9191
21UeN0 hexane, EtOAc, MeOH mncé’e Ch.
cupreum ccbuawmaow@ucé’s C. gleosporiodes &
owseneeucdinugeeInutd Wwastudicondas
fiutouJan EDs, (617 23.43 pe/ml, 11.03 pg/ml
28.26 pg/ml 01UIOU €z Huu Phong ef al., 2016
160182850 hexane, EtOAc, MeOH mmé’s
Ch. globosum ‘Zunmﬂuﬁjcé’e Fusarium oxysporum
NHP-Fusa2 wsenndijoutijzeigisguinduiiytd
asdudiconaifivtoodal EDs (i1 49.32ug/ml,
92.11pg/ml €T 59.92 pg/ml UAGu. (f3daflan
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MU NUAngeuRILRETHnao URIMmSnLs, Shu,
Ch. cupreum «ar Ch. globosum (283% food
poisoned techniques (% mu’ﬂugjcés C. musae
SKU-1 iigmuinfioutacdivdgugsiincdazgsind
niutluiizzoniotetal way 2rmmnuineetd sty
inbaNERiabl cé’jasoaejﬁu Pannarasi and Pattra,
2011 tdfnssudzdnfiwwsiugziinangzoyy iy
mlJEJJUng Colletotri-chum sp., Fusarium sp (%
Tathan et al. (2012) tQUMEIWKZNNSOLWIWIN
Chaetomium spp. ‘Cumu’ﬂué'”jjcé’e D. oryzae &1 (0
wrernluanee&BudRIaLinan Ch. cupreum
waz Ch. globosum S1undudmuaziduidivings)
ute way nuesdogsiies) D. oryzae .
5. [ugu )
(88 C. musae SKU-1 ((UNIRILPUEINIS0
AuANOWseI0 anthracnose 293315&115% fInau
(flungoly gUd %12, ndwmages, é’ﬁu, cé’s Ch.
globosum (g Ch. cupreum 220001t 18 Wy
Usjﬁucé’esuwé’smmw@u (az Jgyfivwzaandn.
BowRzay Hexane, EtOAc (taz MeOH wUududio
wiRrawiiowrdutunugsfin antibiotic substances
NN WML, éﬁu, Ch. globosum «Qy Ch.
cupreum. (B3¢ fodn1udutaEutudst Muwgniu
finasstudieusGUomy (in-vitro) b,
6. £Bouty

sz tunLfuadSnreigin 2UxGu
Audn équzﬁjnﬁnméﬁ‘tuﬁoaawﬁa’mmﬁjmoﬁ oy
HIEs0udpmBuutnuafvwingoto way Hiéde
U3tmso?n”wﬁuwmg'lauciowmg'lowﬁj, Nnazuiniy
aztSotusuniulamy Swzii1dno1u8udiiay
Sutingauwtw3icingo.
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Table 1. Effect of the crude extracts on mycelial growth, conidial production and effective dose (EDsg) of C. musae

SKU-1

Treatments Colony diameter* (cm) of C. musae at each concentration (ug/ml)
0 2000 4000 6000 8000

Aloe vera

Hexane 5.0040.00°  4.83+0.04™  4.75+0.04  4.61+0.08% 4.5140.04%

EtOAc 5.0040.00°  3.07+£0.12"  2.09+0.14' 1.02+0.05 0.83+0.07

MeOH 5.00£0.00°  4.42+0.15%  4.37+0.18° 4.00+0.11° 3.75+0.09%

Turmeric

Hexane 5.00£0.00°  2.32+0.02¢  2.1620.14% 2.16+0.18¢ 1.67+0.12°

EtOAc 5.00+0.00° 1.7240.06°  1.53+0.02¢ 1.40+0.04% 1.1620.228

MeOH 5.00£0.00°  3.34£0.23°  2.6340.13° 2.2340.06" 1.76+0.16°

Treatments Number of conidia* (10°) of C. musae at each concentration (ug/ml) EDs,
0 2000 4000 6000 8000 (ng/ml)

Aloe vera

Hexane 46.87+0.88"  41.25+0.86° 36.62+0.37"  32.12+0.65° 29.75+0.55% 3.301
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EtOAc 45.12+0.84  6.75+0.64%  4.75+0.64%"  3.75+0.28%" 2.37+0.47" 2.011
MeOH 43.25+0.44™  37.37+0.60°  29.87+0.75%  27.75+0.19" 26.87+0.85" 3.257
Turmeric

Hexane 46.50+0.58*  28.50+0.77°  25.12+0.10°  18.75+0.55° 6.37+0.37 2.321
EtOAc 45.50+0.19°  28.00£0.47°  24.75+0.55°  17.75+0.47° 5.62+0.25" 2.219
MeOH 41.75+0.47*  20.62+0.10°  11.75+0.55%  11.00+0.77% 10.37+0.54%f 2.781

*values are means of four replications = SE; values in the columns and the rows of three crude extracts within plants
herb followed by the same letters are not significantly different by Duncan’s Multiple Range Test at P<0.01
Table 2. Effect of the crude extracts on mycelial growth, conidial production and effective dose (EDsg) of C. musae

Treatmen Colony diameter* (cm) of C. musae at each concentration (ug/ml)
ts 0 10 50 100 500 1000
Chaetomium globosum
Hexane 5.00+0.00°  3.07+0.03°  2.59+0.04"  2.34+0.00° 2.28+0.02  1.48+0.03"
EtOAc 5.00+0.00*°  3.08+0.09°  2.40+0.08%°  2.36+0.19° 2.12+0.06®  1.97+0.05%
MeOH 5.0040.00°  3.17+0.13°  2.61+£0.09° 2.43+0.09°*  2.27+0.05%  2.08+0.3%
Chaetomium cupreum
Hexane 5.00+£0.00°  3.68+0.06°  3.62+0.03% 3.50+0.11°* 3.14+0.11%" 3.13+0.15%"
EtOAc 5.00a+0.00*  3.61+0.06™¢  3.33+0.08  3.26+0.09%" 3.10+0.14"  2.9440.07
MeOH 5.0040.00°  3.66+0.08"  3.52+0.06™¢  3.46+0.05%  3.28+0.14%  2.98+0.09"
Treatmen Number of conidia* (107) of C. musae at each concentration (ug/ml) EDs
ts 0 10 50 100 500 1000 (ug/ml)
Chaetomium globosum
Hexane 8.82+0.08°  2.21+0.42°  1.67+0.31° 1.37+£0.43 0.80+0.14%*  0.55+0.17" 0.31
EtOAc 9.09+0.23*  1.90+0.49™  1.28+0.21°® 0.8440.16""  0.63+0.04'  0.52+0.15" 0.06
MeOH 9.28+0.32*  1.30+0.43°®  0.91£0.26*"  0.68+0.10%  0.58+0.23"  0.38+0.12" 0.0067
Chaetomium cupreum
Hexane 25.34+0.24°  9.57+0.46°  9.11£0.08%  8.17+0.06"  3.04+0.58%  2.26+0.47% 6.11
EtOAc 25.3740.35"  13.89+0.66°  8.47+0.49°  7.44+0.23%  3.37+0.64%  2.07+0.60¢ 34.26
MeOH 26.7240.79°  6.79+0.16""  3.89+0.65%  2.75+0.13%  2.25+0.81%  2.10+0.12¢ 0.16

*values are means of four replications + SE; values in the columns and the rows of three crude extracts within an
antagonistic followed by the same letters are not significantly different by Duncan’s Multiple Range Test at P<0.01
Table 3. Effect of the crude extracts on mycelial growth, conidial production, Percent inhibition

colony diameter and number of conidia of C. musae SKU-1

Colony Number of Percent inhibition Percent inhibition
Treatments diameter* conidia (107) colony diameter number of conidia (%)
(cm) (%)

Control 5.00+0.00° 11.3240.83" - -

Crude extract of Ch. cupreum 3.47+0.08" 4.46+0.78" 30.5040.93° 60.25+0.73°
Crude extract of 4loe vera 3.4840.16 1.68+0.26% 30.25+0.26° 84.2040.20"
Crude extract of Ch. globosum 2.45+0.11° 2.06+0.30° 51.0040.59° 81.71+0.30°
Crude extract of Turmeric 2.0740.16° 1.1240.11% 58.50+0.41° 89.66+0.31°

*values are means of four replications + SE; values in the columns and the rows of five crude extracts followed by the
same letters are not significantly different by Duncan’s Multiple Range Test at P<0.01
Table 4. Effect of the crude extracts on size of wound and, Percent inhibition of C. musae SKU-1

Treatments Size of wound* (cm) Percent inhibition (%)
Control 2.17+0.08" -
Crude extract of Ch. cupreum 1.7740.19° 18.55+0.85°
Crude extract of Aloe vera 1.5340.02° 29.20+0.44°
Crude extract of Ch. globosum 1.20+0.29¢ 44.61+0.87°
Crude extract of Turmeric 1.48+0.09° 31.65+0.91°

*values are means of four replications + SE; values in the columns and the rows of five crude extracts followed by the
same letters are not significantly different by Duncan’s Multiple Range Test at P<0.01
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