UNAAED

5HalA3aN5: RMU4980037
l-'-'l - d? = o =4 = St a 4:'{3} .g d.'l = )
‘Ii?ﬂﬂﬁﬁﬂ"lﬁ: ﬂ131°]5ﬂ'€11L°]5E]LI.E]ﬂWT‘LIHﬂﬁ‘l‘]ﬂgﬂﬂ%milf]‘l‘]“ﬁﬂ1uﬁfﬂﬁ1mﬂTﬁﬂLWﬂﬂ1ﬁNﬂﬂWﬁﬂLm$

=

= o
UANDIOUNT Y
@ Oy ar

l-'-'l LY = o =y ey = o = ar =
yorndamazamiu: WA, a3, 1510l w@uuwwﬁ“lwma AMZINYIMNTAT UHIINYIAYYUVAITIFE U

szaznansans: 31

¥
nITAALENIFOLEARA lUTeaNIINAI0d19A T U INNFI Nl asneaTns luvadanida
¥ F
QUATIFFIHIAz I IAATAZINY 1UIU 30 AI0E19 AI8D11151A891T0 water-yeast  extract-cellulose
agar (WYEC agar) l18iz enrichment media for isolation of chitinase-producing actinomycetes (EMCA
F
agar) @115 aAALeNFaLena lueanld 919w 173 lo Tean uaz 283 lolsan muddy s
F P g ¥

nageuawa I Tave e lumsadueu lasiwagaauuemisiaeuse WYEC  agar @150

ar | d’? = 3 LT | = T oo g o o
AatdenonaeFalvesuT e laminy 10 vu. ¥u'l §1uau 201 TeTaman uazsimanaeasy
dg o = cgr d.%r s = d’g =
anuasavesdelunsadiuen el ladiuauue misiasaye EMCA agar my3nfaidoniyon

| = T o g o o = o
afreirvesusnalaminy 5 vy, vuld $1uau 68 lToTman 1hle Tmannadweu ladaagaalda

¥ F ¥
wnadeulsz@nsnmlumsdugimanivease Rhizoctonia solani Waz Pythium sp. UUDIMIT1AY
F ¥ " ¥ F
1%® cornmeal agar (CMA agar) (In vitro) WUIUFBUOAA [ULBANNAINITOIUIINITTYVDUFOIING
Tyaldasd1uau 7 lelastan fie PACCH 129, PACCH 182, PACCH 201, PACCH 225, PACCH 232,
PACCH 246 uaz PACCH 277 uaziiieiinle Isannadwenlailadmaldauinaaends=zansan
) ¥ g F . I a - =
Tun13du8IMIT Vo UFD Sclerotium rolfsii VUDINISIABNUTD CMA agar WUINFOLDAA [ULjBT
c; s g = 3y U = o
nNENITAsUsINMINIyveuresne lsaldandiuiu 13 leTman Ae PACCH 24, PACCH 42,
PACCH 91, PACCH 101, PACCH 129, PACCH 133, PACCH 137, PACCH 140, PACCH 224, PACCH
225, PACCH 246, PACCH 247 1azPACCH 277 ileviimsnadauiszansamlumsaiugumsna
3 ' g g = . T = = 9 v
Tsandwhaegluduuasnnuazdunin (fn vivo) wudilelmaniannsonrugumsiialsand i
aeluduunanalaa fe PACCH129, PACCHI182, ttaz PACCH246 la ltaniidnaunsaniugumsine
' ' Y a1y ym oA = 2 4 3
TsasnuihTaunirludunin'lda Ao PACCH24 waz PACCH225 9InmsANEIgAI01MIsIa89F0N
= g = o =4 = o 2’, 1 T =
muzavlumsnaandudousna ludsanlfindna 5 leTlaan wudwvaslulaswuimuizeau
¥

o ar = =1 o s

dvsumsnanndude PACCH24, PACCH129, PACCHI82 11z PACCH246 fip daadnia (0.8, 0.8, 1.0
[ ¥
taz 0.8 NFNARANT MuAAY) uraslulasnuimuzaud miumInaanaye PACCH 225 An Mn
o a =) ' o = o o = g

UM ADIVAUTS (2.0 NTUADAAT) LM AIMITUBUNMM Iz AU INTUNITHAANA U¥D  PACCH24
s [ =Y o o ] o =
PACCHI29 uaz PACCH246 #o 91asd (1.0,1.0 uaz 4.0 njudsdns awd1ay) uvasmsueui

3
munzaudmiumsnaanaude PACCH 182 uaz PACCH 225 fe ynlad (4.0 nfuAeans) uaz

RMU4980037 20 nIng1A 2552 wih 4



¥ L =y o o ) o o 1
NINUINIE (8.0 NTUNDAANT) MINAIAL fnﬁﬂ’JflJﬁ]HTiﬂﬂ'gﬂ,‘lnﬂﬂﬁlsﬂENLI.GNﬂ’Jﬂ‘LI3:?]?”@6‘“!,1"!1:5]51 WU

[
=

g = o = = 4 = = = = =
wouend lujaanilfilng PACCH 129 T1lsz@ninmlumsaiunuTsainaain R solani R2 1danga
[ s [ = Y o = 1 oo d o o |
Tagrrvansasimsniveunaauaz 19eas1nsw@nueunaan 100 uleiidua sesaandents
AWAY T5ANNAIN Phytium sp. P4, R solani R1 waz Phytium sp. P2 laaloasimssenveauda
" o < o o g ' =
A 64.00, 62.67 uaz 56.00 Weiidud awddy uenvnbginuluganmsnaassiniugulsa
s [ = = = = [ o o o =
asna daundnensaniadudunauysol1dmny 68.25-100 wlefidudvessiuiumaaien
' g = o oA = o ' a o o 4 =4 ar
uaraaldiiuiigeuena Tudeanilfilnyg PACCH 129 sremiunlesidudanissenvesman wemeunu
Ap e A v o2 o4 = s o a & oy oy s A g
AN INAae N LuMsmzFeuazwuIwudanenivlesidudnisesydudundmauyseigudie
[ s [ [} 1 = = = d’? - d’? = o =4 = o
AU MIAUAY 13AT 1IN TAuni e sd UNT NAAINEBI1 S. rolfsii MIBiFoLeAd lulaanililny
ar o T = o o
PACCH 24 luszauiFewmizd wudhensoaanisialsala 50 wedidua daulunlumlas
: Yoy oa = ¥ < & 4 a a
MAFUIN WUIM Iz UgNA28AUNT NHToUAINNNIZ MBIAAIN A0 LA s NYaLazIFBLEAR 1LY
= = 4 = [} =1 = e o
aniilnd PACCH 24 w30 PACCH 129 awisnaanisinalsaldednatilszansain sinldduie
udauss igermsveslsa luvun wa'liliuwa devimsfnyidnyaznisduguine) siiavos DAP

?f o 2’, o ey o oy @ o 3 = ar
Llﬂzu1ﬂ1ﬂﬂ1ﬂ1ulﬁﬁﬂﬂ 3’3111‘Nﬂ13ﬂ3'3ﬁ]'31,lﬁ]ﬂﬂﬁ’)ﬂL‘l‘]ﬂuﬂ%'}Tﬂmf}ﬂ ﬁ11ﬂﬁﬂﬁ]ﬂﬁ]1uum%ﬂ LI.E]ﬂﬂT‘LIiJEJ

= = 2’, = =
aml | Uninsaesriialdne Streptomyces fimbriatus PACCH 129 Uz Streptomyces hygroscopicuis

o
|

¥
o = = = o
PACCH24 wams39e% Miuninsindeuen A lusesdnlfilnsuazismsmdevmaau1dlunis

auqu Tsandnimeveswaannuaz Isasnnii Tauniweawin ldedsilsza@nsam

RMU4980037 20 nIng1A 2552 Wih S



Abstract

Project Code: RMU4980037

Project Title: Application of antagonistic actinomycetes inoculums against phytopathogenic fungi for
organic-chilli and organic-cucumber cultivation

Investigator: Asist. Prof. Dr. Pranee Pattanapipitpaisal

E-mail address: praneesci@gmail.com

Project Period: 3 years

Rhizoshere-associated soils from Ubon Ratchathani and Srisaket provience were collected for
isolation of actinomycetes by using selective media. One hundred and seventy three isolates were derived
by using water-yeast extract-cellulose agar (WYEC agar) and two hundred and eighty three isolates were
obtained by using enrichment media for isolation of chitinase-producing actinomycetes agar (EMCA agar).
All isolates were screened for cellulolytic and chitinolytic activity. Two hundred and one isolates show
significant clear zone on WYEC agar plates while sixty eight isolates gave significant clear zone on
EMCA agar plates. The selected cellulase-producing isolates were assayed for in vifro antagonism towards
R. solani and Phytium sp. by use of a Difco cornmeal agar (CMA agar) assay procedure and seven isolates
were very strong antagonists of both fungus. These isolates were also tested for their effects on the
germination and short-term biological control of damping-off disease of cucumber. None of the
actinomycetes prevented seed germination and three isolates provided the most effective suppression. They
were PACCHI129, PACCHI182 and PACCH246. While the selected chitinase-producing isolates were
assayed for in vifro antagonism towards Sclerotium sp. by the same procedure and the result showed that
thirteen isolates have remarkable inhibiting the growth of the fungus. These isolates were tested for in vivo
biocontrol assay of chili root and stem rot disease and two isolates showed the most effective suppression.
They were PACCH24 and PACCH225. Maximum biomass production of antagonistic actinomycetes
PACCH24, PACCH129, and PACCH246 can be produced by using a combination of yeast extract (0.8 g/1)
with sucrose (1.0, 1.0 and 4.0 g/l, respectively) while strain PACCH182 and PACCH225 biomas can be
produced by using yeast extract (1.0 g/l) plus fructose (4.0 g/) and dry soy bean residue (2.0 g/1)
complement with molassed (8.0 g/1), respectively. Antagonistic actinomycetes PACCH129 was evaluated
in greenhouse for biocontrol of preemergence damping-off of cucumber caused by R. solani and Phytium
sp. Antagonistic actinomycetes PACCH129 was most effective in reducing root and stem rot caused by R.
solani R2 (100% germination) and was more effective for against Phytium sp. P4 (64.00% germination),

R. solani R1 (62.67% germination) and Phytium sp. P2 (56.00 % germination), respectively. During 42-
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days growth experiments, almost actinomycetes-inoculated seedlings appeared healthy and well rooted.
The percentages of seedling growth which survived from root and stem rot disease was 68.25-100% of
germinated seed. Nevertheless, this actinomycete has no effect on seed germination and plant growth.
Whereas the biocontrol of S. rolfsii root and stem rot of chili with antagonistic actinomycete PACCH24 in
greenhouse also provided a good level (50% protection). Biological control by seed coating with
antagonistic actinomycetes PACCH 129 and PACCH24 was further carried out in field soil inoculated
with phytopathogenic fungi. The results showed that the antagonist significantly reduced symptoms.
Morphology characteristic, diaminopimelic acid and sugar analysis, and 16S rDNA sequencing analysis
showed that they are Streptomyces fimbriatus PACCH 129 and Streptomyces hygroscopicus PACCH24.
The study indicate that these novel antagonistic actinomycetes and particularly, a seed coating method
could be used as a biological agent in order to control damping-off and root and stem rot of cucumber and

chili, respectively.
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