o
@
- .
W6
e
SR ©
e AN 1o ey
o Py )
@& oo
&) & (o - .
d#: % g ¢ oy oy
i i " “ay
o '. e o
3w LIS U oy ) ey
e wn ° i 149
5 3 ! (&}
o & Yo el i
PN 3
ol (& [
“ .1 | s e
(O ] o e u
= =8 |
H N A4 PN
L F;r... MW. g
4 ok yher
B geo ¢
o« (- ” o
®e s e
() o . L]
e
¢

s

ez

ANMUAMENITINTI SuL

MRIANAITNINY

1

248342

»




li)QO J C) '1\ 7% %. oemynauidy frnemanenaTinIaiSuuvennd

T

o £ A AY o A A A a '
N'Q‘U?Nu”lﬂ‘i?)Qli’lﬂdﬂfﬂ!l@ﬂﬂi‘l»!ilﬂ"lﬂ’lTlﬂﬁﬂ!?luul“lﬁﬂﬂﬂ!uﬁﬂﬂ

1¥991 Colletotrichum spp. aumglsnuauINsATHalUWIN

=
WM Inas

a a dt; LY a a (Y d' =1 v c;
IneNtWUs g el N INeaata uaIuriHg
= (Y]
YoamfAnEImunangasIaan
ANNMAATHHIVUNA

MUVIFINGMIHAIMIOUNE?

I UNaINeNag
a o v
uHMINaLFY NN

NUAN 2554



msduiimawSauAulnvesses Colletotrichum spp- mmvﬂsﬂammmiﬂiuaw’%n

Tﬂm’hnimnﬁmﬁ?eu'e)n?ﬂu"lw’?mﬁwamau"lmﬁ"lﬂama

wsun Ines

a a o"g Yo a waq ¥ v 8 J & =)
mmuwuﬁu"lm1Jmﬁwinitumlgum“lﬂumﬂumwuwmmsﬁnm
mwﬁ’ﬂgmﬂ‘%mmﬁwmmﬁmw1ﬁmcﬁm

a a @ d
1913 1INYINTH AINITNULNYT

a a : a a <
ﬂm%ﬂiiﬁﬂ1iﬁﬂﬁ')ﬂﬂ1uwu% ﬂm‘&ﬂiiuﬂ1i‘ﬁ1ﬁﬂﬁ1'ﬂlﬂ'\uwuﬁ

I "
K/.Zﬂ ﬂ% dg?” 0(23 o938 nuMan

USTTIUNTIUMT  cvrrrrrreemsrmmmmsemsnseees

1 L4 a 4 [ Y ~
é’%’lﬂﬂ']ﬁ@ﬁ'ﬁniﬂ @5. 25735 F1IANWINY 919138 A3. AIY 2088107

J' ’ NITUNTI @/ ............ 'E)'l%'l'itdl’“?"llﬁﬂ‘kﬂi"m

d @ @ = J a
19158 A3. AINYY YT 912138 A3, P1A¥Y T‘U‘uflkl%

AITUNIT

d a
919158 A3. WA TYUIYY

23 JUAY 2554

= = QJ = -7 L]
. © amammmum'mmam%ﬂwu




= =Y
AnanssNszmea

v
@ A =] 1

a a 4 o J o v =
Tneninuatiuiidusagans lddasanungannn 019130 a3, adye Javzad sz
A (R a a s & 9 Y 9 ° o ) < dy £%
ffSnuamoinug seldnganldanud duuzh Aine sazgduuzuuamanigm
' ' o awv 1 1 1 a a d’dy =1
i lszniamsiaudss  aaeasugieud ludeunnseddien  WINBINUTUIASD
S 9 ot < . v &
auysel gleuvovounszaailuediageld a Temaril
'3 a I (R ' = Yo (=R

YOUDUNIEAM 01130 AT. MANE Tyuayy 019138MInpiaay finganlvdn/snwn

o ¥ a & = v o Yy Y ' ' A
pusidefamin Fuuzuuamaudilayt  sawieassaouud ludaunnioddneg oA

o a a o iy dy

ANYIUVOIIMPITNUTLANT

YOUOUNIZAM  AIBAMAATINGE A5, 232358 Wawsmy  Useriunssumsdou
a a s &g Yo o Yy a a s o g o
Ioniinus flddwuninasasuud lvinedwusauduseauysol

d @ A W g4 o o
voveuRuruiuianssumaTulaindesmafufe)  dninauamznssumsnIgaufng
= Y g aw d’l
ANy, 10400 N1EMsaiuayunulumsitoi
4 9 Y = v Aav = @ < = 1 P

voveUNszAMAINNI Gz Rvesan iy ITuma luTagndenmsinumnenniui
9 ' o o
Tanuemaouazd1ursaNuazaIn luMInNInaao

A A v v aw =) @ < a a A a
yoyouRMNey W Tee naotiuidema lulagndemsinuings MAIINgIMeLaz
a o [~ o w
Tsaiy  wazmadvuna Tuladianmwnsgammnssunsasisaduidslanagaoslinms
] A o a o 3 Ady
FIonae IuMIiNuIIeas el
9 dy R A a a d 1 45' Y 1 @

qaheil asdszTeminiadi ludnoriinusianil didsuveneuuansouail lasmmzan
vy "o a yL q ¥ =< o
wotu  uazmuuiium  Ines  Adeldlemalumsnuinaeniunsseusudidoutay

o =2 ' 1 A a 3 @ o w Ao w a &S a tdyd
AUUAYUMIANEIDYNADIUDI aﬂmmﬂamﬂumm’lwmmymuam UININYTUNUBLUUY

[l ' @ o
damunnselszmsla fdouverdousulidrennuanls

=%
WIUN INAT



! v v v '

d'i A a a d o = A a v A A a 4
Fols 0 I NEMINUS naveuhinsouasuoIend Tudodninaaeu Tl
v
lnfiudno®es Colletotrichum spp. @UHH 130
wouunsa Tualunsn
YV Ao =
Ay UNAINIUN INAT
a o a a @ ] 4
Sayan Tneenaasumiusa ne1Msnaansinune?)
d' =4 a a & 4 @ @ ~ S (R [
AMZNIINMINYInEINenUnus 910130 3. aSel Jasziad  019130NUTAYIMAN

Jd a I R 1
919138 9. V1AV T"ummf ?JWQ'IﬁEl‘VlﬂiﬂH'Ii'J?J

UNAAL 945342

(S ]

pia?

9/ e/ :
12

v £ v
auiTeasaiitigailsz aasiednnilsz@nsamusuihinseudsaiouena ludednlums
4 : o
MIUANYDSI Colletotrichum gloeosporioides Wag C. capsici %QtﬂuﬂnﬁﬂjiﬂllﬂullﬂiﬂTuﬁ
a ' d’i ) d’l a v A d' FY a o
voansn  wuduiletinvenend Tusivaniuen ldnnauuuaesgmn-tjeinau 6 lelman
E4
1un SEA120-4, SEA120-28, SEA120-38, OMA60-1, OMA60-7 ttag OMAG60-34 RIGIN Y

a

v Y v
2 5 [ @ Y] v W
§1¥13 enzyme production medium (EPM) Nigaivigil 28°C (Junan 7 7u 1InUUNAd0UsUE
a 9 & A 3 el v J 4
mansyduloiazmssenailosueauifos1d1e35 agar well method lavitisinsoudsuse
a : @ [ ' 1 :’ 3 ¥ A ' d g a @
wond Tusfodniddy 2 dau 18un hnseudsasen luldnsesalesveuFeorond Tudsdneon
:} dy dy 4' d =1 =1
(non-culture filtrate; NF) tazinIsasu¥eNnsesailosenn (culture filtrate; F) wFeuney
[ A 1 :’ 4” d’l a v A a
AUYAAILAN ABBIMIT EPM WU WnsevdvuFerend Iudednyila NF vonn o laan
Y [ g a ) 3 .ﬂy q’: a 9 1 :‘ dy
Twanmstudemsniyveudulonazmssenalosveuresmg 2 ¥iia 1A genINiINTeuan
Hons g a 4 = A =
Fowila F laminsesudvu¥oriia NF uaz F voudouond lusivdnlolsan OMA60-1 i
a a . | & P T a9 2 gdee &
UszAnsnmgegalumstudure Fulosisuamsdudamsniydulovoure s unuiy
1 3 A 1 dy dy 1< v g 9 1 dd do :;I a 9
28193 2A5 WD REUTEl A 3 autﬂmu"lﬂ waznwun wesyuadudimsnsadule

v [
YOUTDI C. gloeosporiides iomentiuna 3 Tu laumifiy 5639 taz 51.78% audAy Tuvae

v 9 Y
fensadudamsnsadulovetion C capsici TN 64.40 LD 54.07% AWAAY



Gad

248

P 1 a d a 3 dy dy a =1 1
L?Ji’]'ﬂﬂﬁ@‘ﬂﬂ1ﬂ"l]ﬂ§SNﬂI@QLBHVL%N‘lﬂﬁluﬁnluu'lﬂ'i@ﬂlﬁﬂﬁﬁf@tlﬂﬂﬂjuuﬂ“]fﬂ WUN

42

uond luludmnn 1o Imanwaaeu lal ladma 18 luaSinaiuanaiany Taglo Tman OMA60-1
S A a o d‘ dy dy 1w [ 3 A s 1
Hf5unaneulani ladaluiui 3 veamsAvuiFogagaminy 0.15 U/ml wasnniusuim
& = A g £ & Ay, oA oa
aAauserY  WAUTAMINARRY  weinhnsosdsaouend lulednyila F o veslelyan
{ T { @ ' 1
OMAG0-1 Mg uasuFaIlunm 3, 5 1az 6 IUINTBINIUUHUNTOVUIA 10 kDa MW cut-off
wuhamvesmsazai liruurunses (MW >10 kDa) Hananssuveusn lxiladage
~ A 1 =t 3 9 A o [ q’/’
luvazansazaeNiuuHun 09 (MW <10 kDa) Wisiisaaniios erinmadeududans
a Y 4 Ay 1 ~ o T
niydulonazmssonailosueadon € gloeosporioides WuNATAAWN [UHILUHLNTOA
Y o 3 a 9 4 dy Y T A 1
Tdwamsgugaimsniaydulonazmssenadeiveudos lagainiiasazaeNkUuALATDS
d.‘ o :} ‘iy tﬂ’l a L= a a
iioininseudsuteusnd lusisdnvesloTaan OMA60-1 umageulszdniainly

Y 9 v
msnrugulsaueuUNIA TuannAes Colletotrichum spp. VUWaninai1 wumsniualu

9 v v
o

= A a v oA 1 dill 3 a = d L4 a o v a
insevnsureiend lulsanneullgniyeaurang 2 vila Tlesiruansna IsaA1N NN
R 4 o4 S o & it W g S A a
g luihnsevdsuFouond lutisdnnmenaimstgnide Faminnugluiinseudsuyolena

Y a I~ ] 3 1w é
Tusfednasiia F dluna 5 uin Wwamsdudalaameumiiums luuniise Bacilus subtilis ¥4
1< s o s 9 1 3‘ .:? .;ll a = a A
Wuas¥dann1ansan uazmsusluiinisudsuyousna luleFNyila NF 599090170

] 3’ d’, 4’1‘ a v A a 3 = o o o [
AU LN T URUTDLDAR TUNETNTHA F 1unal 3 uag 1 ¥ Muday damsums

v Y Y
nadovlszannmveninsoudsudouond ludodnle lman OMA60-1 demsnlunulsn

S

v
1 (] <4 @
povumsalualuszozdundmui msusmaawugnHIumMslgnides Colletotrichum spp.

L}

:I dy 4%' a v A a Y @ 3 a Y =\
GluumsmmmmauamTumcm%uﬂ NF uag F Gl‘HNﬁfniﬂUﬂQﬂTiLﬂﬂIﬁﬂ"lﬂﬂllﬂzﬂ

Jd 3 (4 1 T 3
nlosiruanueen liuana1991an15 19 captan tag B. subtilis iaN1INIZUUIIUBINIT PDA

v v
S

Lmzﬂmwwaaﬁummﬁaué”s
@ < a a A 1 :' dy dy a @ A a
ﬂﬁﬂﬂﬁ'ﬂﬂﬂmﬂ'l?‘lﬁﬁﬂﬂ"liLﬂ‘lJLﬂEJ’J‘U’ENNﬁWiﬂVILLGIfGluU']ﬂiﬂQlaﬂﬂlﬂfﬂl&@ﬂﬂiuuﬂ%‘lﬂ%u@]
v
1 o ' [ a 3 o o 1 [ a
F °luna1mm AUNUN msuwawsmﬂunm 5 'Ll']ﬁ flﬂ'lqufniLﬂ‘]JiﬂH'lﬁuﬂ')'lﬂTiu‘]fNﬁW'iﬂ

s A a ) A a a_ I
Wuan 1 uag 3 uIn NYUNYU 25 aMLyalyed TﬂﬁllﬁNlt’dﬂﬂf’)'lﬂ'ﬁNﬂﬂﬂﬁﬂgiulﬂmm‘l’]

A8

Yy a [ YA A A a a a a A A & o ﬂ [
W'Uﬁjﬂﬂﬂﬁ)lﬁ‘llvlllulﬂﬂ@ Mﬂﬁurdﬂllﬂﬁ HATHANTNITUHUEES WanUIN¥ULUITesInT 10 U

G

Wudull



Thesis Title The Effect of Chitinase Producing Actinomycete Culture

Filtrate on Colletotrichum spp. Causing Chilli Anthracnose
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This study was conducted to evaluate the efficiency of culture medium from soil
actinomyces against Colletotrichum gloeosporioides and C. capsici causing chilli anthracnose
disease. Six actinomycete isolated from Doi Suthep-Pui soil: SEA120-4, SEA120-28, SEA120-
38, OMA60-1, OMA60-7 and OMA60-34, 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), were tested against Colletotrichum spp. using agar
well method and EMP as a control. The results showed a significant difference in the inhibitory
activity between non-culture filtrate (NF) and culture filtrate (F) from all tested actinomycete. The
inhibitory activity of both NF and F were increased after 3-day actinomycete culture. Non-culture
filtrate and culture filtrate of isolate OMAGO-1 had the highest inhibitory efficacy of both fungi.
After 3-day actinomycete culture, they could inhibit mycelial growth of C. gloeosporioides at
56.39 and 51.78%, respectively, while C. capsici was inhibited at 64.40% and 54.07%,
respectively.

Chitinase activity of culture filtrate was measured. The results showed chitinase was
produced in all actinomycete isolates in verying degree and isolate OMAG60-1 produced the

highest level of chitinase activity (0.15 U/ml) at 3-day culture after that it was decreased until 7-
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24834,

day culture. After ultrafiltration (10 kDa MW cut-off) of culture filtrate (F) at 3, 5 and 6-day

L
€

actinomycete culture, the fraction 1 (MW >10 kDa) showed the highest chitinase activity while
the fraction 2 (MW <10 kDa) was detected a few amount. When fraction 1 and 2 were tested for
the inhibitory effect on mycelial growth and spore germination of C. gloeosporioides. The results
showed the fraction 1 was more effective inhibiting the mycelial growth and spore germination
than the fraction 2.

Non-culture filtrate (NF) and culture filtrate (F) of isolate OMAG60-1 were tested for
controlling of anthracnose disease on chilli. The results showed the chilli fruits were dipped in
non-culture filtrate (NF) and culture filtrate (F) before inoculation with spore' ;ﬁspension of both
pathogenic fungi had the percentage of disease incidence less than the chilli dipped in non-culture
filtrate (NF) and culture filtrate (F) after inoculation. The biocontrol efficacy of dipping in culture
filtrate (F) for 5 mins was not different from using commercial Bacillus subtilis and non-culture
filtrate (NF). While dipping in culture filtrate (F) for 3 and 1 min were less effective, respectively.
The prevention of pathogenic fungi on seed was observed. After inoculation with C. gloeosporioides
and C. capsici, seeds were treated with captan, B. subtilis, non-culture filtrate (NF) and culture
filtrate (F). The biocontrol efficacy of all treatment were not different when cultivated on PDA
and sterile soil.

When evaluated the postharvest quality of chilli fruits after dipping in culture filtrate (F ) and
kept at 25 °C. It was found that the chilli fruits dipped in culture filtrate (F) for 5 mins had a
shelf-life less than dipping in culture filtrate (F) for 3 and 1 min, respectively. They showed the

abnormal symptom such as off-flavour and soft texture after kept for 10 days.
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