Agricultural Sci. J. 47 (3) : 351 — 362 (2016) 2. 9Ny, NY. 47(3) : 351 — 362 (2559)

U ay . %) ¢ YV ql 1 [ %] [ cﬂ
N3188a31 Trichoderma asperellum E1UNKHENDINBIINNUFIINHINATULND
Lﬁmﬂszaﬂﬁmwmsmuqm‘f‘mLﬁﬁssﬁua%mmmtﬁamﬁ
Using Combination of Wild Type and Mutant Strains of Trichoderma asperellum for
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Abstract

Seven isolates of Pythium spp., a causal agent of damping-off disease, were isolated from to-
mato seedlings collected from three districts in Nakhon Si Thammarat province. These isolates provided
53.61 — 89.69% of disease severity on Hang Chat tomato seedling under greenhouse condition. Isolate
Py-NST-004 gave the highest disease severity of 89.69%. Mycelial compatibility of three strains of T.
asperellum (highly effective to control plant diseases), i.e., T. asperellum FR-NST-009 (wild type strain) T.
asperellum FR-NST-009-mt (mutant strain) and T. asperellum CB-Pin-01 (comparative strain) were tested
on potato dextrose agar. All 3 strains were found to be mycelial compatible. These strains of T. asperellum
were applied to controll the damping-off disease of Hang Chat tomato under greenhouse condition, hav-
ing treatments with individual and also two strains combination. The results showed that, all treatments
with fungi antagonist significantly reduced disease severity by 38.55 — 68.07%, compared to the control.
Treatment with T. asperellum FR-NST-009+FR-NST-009-mt gave the highest efficacy to reduce disease
severity (68.07%), while using metalaxyl chemical gave 52.41% reduction. Moreover, all treatments with
individual and two strains combination, T. asperellum strain was found to survive in planting soil and
colonized tomato root. The treatment with T. asperellum FR-NST-009+FR-NST-009-mt showed highest

population and root colonization with 8.1x10° CFU/g of soil and 95.00%, respectively.
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@ulawasduta1é@ (Warin and Montree, 2009),
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AwrmidasiFudn1IanaInuIuLIIzas
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Anamou uaz DS_  Aowasifudainaguuss
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(Intana et al., 2003)
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AU 5 n3N wwanlwiilesinge
U301a3 45 WA, NanlVENAILATRILENRINA
(%2 DAIHAN 31 SHO 2D) A3 120 rpm
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Wanesauauswnalunisnaliany
szlamanuiisans  wodmnlelmaasauns
dalsanuuzdamndald  lasfanuguusivedlsa
Tug29 53.61 — 89.69 1Wafifud Wawssuifioy
AunT333% control Aldririlssinge Tasawizle-
19180 Py-NST-004 ﬁﬁaismvl,éf‘gml,saﬁqﬂﬁ 89.69
Wasifud (Table 1) &miuaimyvaslsafinud
2 an¥MzAe 1) WA BN IUIANE
faudan uaz 2) ﬁuﬂﬁwm%mﬂﬁoaﬂﬁuauﬂgﬂ
ARNNTNLAABARILSI A lATET (RGw)
ﬁauﬁ'ﬂﬁuua:uﬁomﬂluﬁq@ NN INAREITL
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Table 1 Numbers of survived tomato seedlings and disease severity of Pythium spp. after treatment for

14 d under greenhouse conditions

Treatment Collection place

Survival seedling (%)"

Disease severity (%)g/

Pythium sp. Py-NST-001
Pythium sp. Py-NST-002
Pythium sp. Py-NST-003
Pythium sp. Py-NST-004
Pythium sp. Py-NST-005

Tha Sala district
Tha Sala district
Pak Panang district
Cha-uat district
Cha-uat district
Pythium sp. Py-NST-006
Pythium sp. Py-NST-007

Cha-uat district
Cha-uat district

Control (distilled water) -

33.00°? 69.07°
21.00%° 81.44 30
48.00° 53.61°
13.00° 89.692
27.00° 75.26 °
31.00° 71.13°
46.00° 55.67
97.00¢ 2.06 ¢

Y Percentage of survived tomato seedlings after treated with Pythium spp. for 14 d.

z Tomato damping-off severity after treated with Pythium spp. for 14 d.

Y Mean in each column followed by the same letter were not significantly different according to Duncan's

Multiple Range Test (DMRT) P=0.05.

\Tov1 Pythium spp. LﬂuL%asﬂiﬂﬁﬁﬁmﬁﬂa%ﬂu
@ (soil borne fungi) LAZENANIDLATYRTILFWlE
stsnasufadvnaeies  legsaunsonelw
alsauinszauauniuialansluszuznanuas
WRINITIBNVBILNRANT (Kim et al., 2014)

2.@nw1nisidinlazasianloizasa
Trichoderma asperellum
INMIANHIANUENITLITYVBILF UL
BosWFing T asperellum 03 3 soviug Ll
WIUR MMEMIIRLTBIREAT WU e
Ufinena 3 meviug swnsassdulefiedy
whnwla lagldwnunsairsuSiamla (clear zone)

dutimaatgysznhadenudazaonug uazla
wumMIENIWwLEUly (obvious line) ATUHINNT
a 1 s A ¥ 6 v
LA3IENINNY (Table 2) TINaMINARDIRTIA
viwiwseuing T. asperellum 13 3 aoviug
I LasEaERlangnwld  (mycelial
compatibility) 897 Hossein et al. (2011) lanaaas
. A A AjA 6 A o o )
waznan e Mduslsfenuazanadule
neansntydnnule lasldasouwidulony
wionaauazlanlaasmslag  undugInIaTY
A > s ¥ v v
TINUURZAY  UATNNINAREUMTENNW AU ILFH
luigasdisatnskaunsniinndauuing
~NA e & & oMo
sUTFvasse lwdadnla
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Table 2 Mycelial compatibility of Trichoderma asperellum after culture on potato dextrose agar for 4 d

Treatment Clear zone Obvious line Mycelial compatibility
T. asperellum (CB-Pin-01+FR-NST-009) - - +
T. asperellum (CB-Pin-01+FR-NST-009-mt) - - +
T. asperellum (FR-NST-009+FR-NST-009-mt) - - +
- = No clear zone.
+ = Mycelial growth of T. asperellum were compatibility.
3. dsz@nSmwmsaivaulsalulsasanlan Tadolumsnsida  madwdedsdia  ms
Wy gswssUTiue  nstnhihldiaanuduniu

AINNANINAFAVUITLRNT ANV ILT DI
‘ﬂﬁﬁﬂﬁ T. asperellum N3 3 ﬁ’mﬁuﬁj Tuwn1saa
mmgmmmaﬂsﬂLmizﬁuaumaa@"mﬂﬁmzﬁa

-] 6 v %] A =1 1
mﬂwugmamﬂuamwiiaLiauﬂgﬂw’n WU

Aad ai v d‘lp a 6 3; £
nnnyataliFeTudndnsuuunisldas
v‘i’uﬁ:@m LaZNILT 2 mmﬁufimﬁ'ummma@
ﬂ’)’]&l?%LLSG“ﬂaGIiﬂ‘lﬁaﬂﬁdﬁﬁﬂﬁ’]ﬁ@ﬂ’]dﬁﬁ&ﬁﬂ
= P o ad , A A

Wisuisuiunssnitaiugu 2 (ldzenlaiis)
ﬁ ndni 1l dql/ a 6
Fanysndtnlarardjindarnisnaaniiw
gmmmaﬂiﬂvl,@”lwﬁw 38.55 — 68.07 LUasLTud
laglanznssadsnleisesn T. asperellum (FR-
NST-009+FR-NST-009-mt)
;mmmaﬂiﬂvl,@i”gaﬁq@ﬁ 68.07 UasLTud 309

GREVARIIBIZIR R REY

sandanssisflamon T asperellum (CB-
Pin-01+FR-NST-009-mt) Miananuzuusvaslse
7 58.43 wWodidud luvmeiinysudiildmiad
metalaxyl ANINAAANNTUUTIVEILTA L LAE
52.41 1o fiud (Table 3) namInanasituaesl
Lﬁ%’hL%ﬂﬁﬂﬁﬂﬂﬁ T. asperellum JU3=&NTAIN
gelunismuquliainszauausaduziaineg
Afaan@a  Pythium spp. Gsxaandasiy
Tusenuiingningan T. asperellum 3auilu
L%ﬂﬁﬂg’jﬁnﬁﬁﬁﬂsz%w%mwgomniumsmqu

lsaipaneg  Milienmadniaisvaadan

e A

Pythium spp. lasfina lnfdayfanisuasiuie

luduiT  UazNINTOLATEIEINAY  VBIND
(Jeyaseelan et al., 2012; Mahbobe et al., 2012)
Nan1stUSouneudseEnTaInn1sanalny
juuaspaliaszninnsldizendjing T.
asperellum waznslTansiadl metalaxyl WU31N13
wdq' a €
Isandfiing T. asperellum su130aaAWY
Juussvatlinldiftsuyimiadniinsldmaied
A A a £ aaAdq o
TN TuLIAININaa I nE I unIINITNA LS
RITLARNUMTANBVBIF WAV BN ANIN D 9T
n:l' ndd‘ qqu' a 6
lnwmeNnysndsnlnsemndjilnswunisaisaes
Y o A ~ ~ & @ 2 o A9 o
dunduzilameiiuiisuinion  Sedayaisli
3 1 wdy a 6 A A adAa v
WwImslisandjindniadrisluwa lsbuln
MIaaANuTULIITaliaRT lddsiuannIIng
l%a3.@3l (Chiradej, 2006)
a A \ aady &
Wisususeninanssndsnla e
Ujtned T asperellum \NedeuRUTAINL
ndd‘ 1 o 6 1 et 1 ndd‘ 1
nadla 2 soRusTwAw wudinssuisale
Wendingd 2 suWUTIINAUAAANNTULTI
293130 UNTTAUAUYBIN L aLNA L UINN2N
adAd) A v & a v &
nysAsAlassmoRusien  uaasliiiuing
wwrenufing T. aspereflum snawuinidule
wigiuldunldwiulunisaivqulsaie
1 o v a a =1 J d!
Hoililszaninwminuguliadsgidn 59
ROAARBINUNINLUVEI Harman (2000) WA

Mohammad et al. (2011) #AnainsiLTe
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Table 3 Tomato damping-off disease severity and disease reduction after treatment with three strains

of Trichoderma asperellum for 30 d under greenhouse conditions

Treatment

Disease severity (%)

v Disease reduction (%)g'

T. asperellum CB-Pin-01

T. asperellum FR-NST-009

T. asperellum FR-NST-009-mt

T. asperellum (CB-Pin-01+FR-NST-009)

T. asperellum (CB-Pin-01+FR-NST-009-mt)
T. asperellum (FR-NST-009+FR-NST-009-mt)
Metalaxyl

Control 1 without Pythium sp.

Control 2 with Pythium sp.

4650 °% 43,08
43.50° 47,594
51.00° 38.55°
50.50 ¢ 39.16 ¢
34.50°C 58.43 €
26.50° 68.07 °
39.50° 52.41°

1.012 98.78 ¢
83.00° 0.002

Y Percentage of survived tomato seedlings after treated with Pythium sp. for 30 d.

Z Tomato damping-off reduction after treated with Pythium sp. for 30 d.

Y Mean in each column followed by the same letter were not significantly different according to Duncan's

Multiple Range Test (DMRT) P=0.05.

a a6 1A 6 U > =
dunidujdndunlsiwnulunsaruquliais
sansntlilininwnsaiuquliai@o
&/ & & d‘ly a A6 1A 6 1 a}lu
21 seenaduwnzipeafunid jinshna e

a =) a ﬁ Q/ Q UL
iWumaasyduladonuuasnn  wianslasia
% o % A%/ a A 6 1A A
nuiliizeaduniddjilnsiinalnnminiuqulsa
A a £ a A a A6 |Aa &
WonanranaNINDaln  wislaauniduing

v ' a A vaa £
mfﬂ"lﬂmmlangmUmnmiam'}ﬂwﬂmmmu
=3 [l v = v 1 v d‘v
suInTwUnt addwNT ke anITN1I LT LT e

a A 6 1A 6 A o 6 A
WundUfInsiisssaiuiaen

') a & a I3
4. u%ﬁnﬂ‘smmﬁia‘nﬂgﬁnmmzmsmau
ABIIINNLLDBING
NMInTUTImanyjiing T.
& o ¢ a A
asperellum "3 3 ®IUWUD Mﬂuﬂgﬂmma

INANAROUNLALNITLRLILTALWAIRITLRLIL T
Martin's medium &1W1300ANUITENUGTNEE
ludunnnsmdiilasendinanlasaranuly
7799 0.1x10° — 8.1x10° CFU a@dw 1 N3N WU

nysuAEAl1Za T, asperellum FR-NST-009+FR-
NST-009-mt maawuﬁaﬁﬂ’%mmmﬂﬁq@ﬁ
8.1x10° CFU diodn 1 n3u luvaedionmsiaes
L“%E] Martin’s medium+100 ppm benomyl @333WU
\Hov T, asperellum awzlunssndsnlsigen T
asperellum FR-NST-009-mt vanssudalame
WuBLAeY LLa:’Ldimﬁ'umﬂﬁufﬁuq lagwuin
nysuAEAldEon T, asperellum FR-NST-009-mt
T. asperellum (FR-NST-009+FR-NST-009-mt)
wae T. asperellum (CB-Pin-01+FR-NST-009-
mt) AL IS 1.6x10° 0.7x10° Uas
0.1x10° CFU ¢iafin 1 nsu ausdey luumed
nyadiflalaitenufiing T. aspereiium (a3
1afl metalaxyl, Control 1 Lilsiaslsafis was
Control 2 ldiaslsadien) lisansoaanuiie
31 T. asperellum 1%“/“?\‘1 2 mmmgmﬁa (Table
4)  mnuammasasiugadliifiuinges T

asperellum NENBRUTINNTNATINTAAUAZLIAY



2.INUNTASINYAS

T 47 i 3 fugnou — sunaw 2559 mslidosmovaulsauimeouiona 359

ﬂ'%mmvl,@ﬂuauﬂgﬂmﬁamﬂ laugaaasadny
MITNYNBNNEI 1WBa T. asperellum LHwiTe
A [ ' a . L oAA o
sﬂwmﬂﬂaglu@u (soil borne fungi) NUFANLNIN
gamnlumsﬂ%’ué’ﬂﬁagsawluaumuamw
v 1 ‘ﬁ! A (= vﬁd‘ o Qs dl o v
wiadand19 gafiaiduguandanddynyila
dq’ a 1 d‘» o =3 =
mmwﬂgﬁmﬂumguuﬂsmuﬂ'gmmnagmazw
< A d' o L% A
m’mmmumﬂLuam"lﬂﬂi:qnm‘slmmuqu“[mwm
n:ll dw a A 6 a 6 a
wenIiBedunidu jindamunnaiguas
Lﬁwﬂ%mm"lﬁ’l,mmmﬂgﬂﬁm uraan o likalu
astlasnulalitAansszunavaslsans lasz s
; o ¥
NANBIWIBIINTITU  (Howell, 2003; Intana
and Chamswarng, 2007)
NNIAIIIRDLNIIATALATAIININVAINLL D
d‘» a 6 1
wevansending T, aspereflum wuinn
ndd' 1 d.%’ a 6
nyudtnlamanufiing T. asperellum a32awy
NNIATALATANTINYINZITDING  FINUAIIATOL
AT 52.00 — 95.00 LiasiFud LUaaT29
gaulagldanviaasada PDA  WUIINIINITA
laesn T. asperellum (FR-NST-009+FR-NST-
009-mt) WUAIATALATAITINNUZAIBINARINFAN
95.00 1WasiTud Iyl Ta1mITIRLILTe
PDA+100 ppm benomyl WUNNIATAUATIDIINN
wwglunssaudsnlawa T asperellum FR-
NST-009-mt ﬁaﬂﬁﬁ%ﬁlﬁ%a’mﬁuﬁam uazls
1 > a o‘d‘ 1 ndd‘ 0 ﬁ'
PwfumpRuiaug  laswuinssdsalasen
T. asperellum FR-NST-009-mt T. asperellum (FR-
NST-009+FR-NST-009-mt) as T. asperellum
(CB-Pin-01+FR-NST-009-mt) @333WLANIATAU

A4 1NN 59.00 56.00 uar 52.00 iUasiTud
o @ A = A [ aadn 9 &
udey WallSeufisununssndinldlasen
Ujined T. asperellum (ITs131afl metalaxyl,
Control 1
2 lawanlsadw) lalanisaasiawunisasay

ldlsmeslsals  war  Control
AsaINnuzlamalasia T. asperellum Nan3
aalagld 81m1iReTa PDA uwaz PDA+100
ppm benomyl (Table 4) PNHANITNARBIHUEA
v = . & a & v &
WiAwigenujing T. asperellum nnanowus
RINIINLIIYLANUTUI AL AT UATBIUTLI A
RiTnuzilaing (rhizoplane) b6 T9RaAARBIND
MINYNBNNEIINTaN T, asperellum \Tu
wannddnsnwgsnnlunisiaigivagiam
NATAUATANIINWIDRIUGNN G VAINT  NIFIN
o 2 a v A v 6
Nn §duw Asmu wazlufs laonslsusslony
MNTGMINTY  BANNNANTINUAZEIUGN
VB INTY (plant exudates) %a@mawﬁamimau
] A Aa & A o o A
AsasaInvasNahiaduna lnfidwiazframn
iimeUjing T. asperellum Uszauay
o = dl o v A
fFagannnidiath lddszgndlinmniuqulsafis
e liirandjilndasnarisiuisndnilas
! : A A q o & A o o
fauan99 vasnoine lilwmoelsafsithaunyians
AuNT L (Howell, 2002; Harman, 2005) %8010
REINTBUVDS Intana and Chamswarng (2007)
AnaNINTeN T, asperellum suNsaENLERLY
AT UATDIEIBYBINTUALII YRR UDS bet
YSanaannuunie  fanalARUszanTaiwms
A Aa < oA a £
augulinfsniianudaiuinntaiu
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Table 4 Populations of Trichoderma asperellum in planting soil and tomato root colonization after

treatment for 30 d under greenhouse conditions

Treatment Population of T. asperellum (x105 CFU/g)—" Root colonization (%)y
Martin's medium Martin's medium+100 PDA PDA+100 ppm

ppm benomyl benomyl

T. asperellum CB-Pin-01 6.4 0.0 82.00 by 0.00¢

T. asperellum FR-NST-009 6.8 0.0 77.00bC 0.00°

T. asperellum FR-NST-009-mt 4.9 1.6 62.00°¢ 59.00°¢

T.asperellum (CB-Pin-01+FR-NST- 5.1 0.0 86.002° 0.00€

009)

T.asperellum (CB-Pin-01+FR-NST- 7.3 0.1 94.00a 52.00d

009-mt)

T. asperellum (FR-NST-009+FR- 8.1 0.7 95.002 56.00°d

NST-009-mt)

Metalaxyl 0.0 0.0 0.00° 0.00°

Control 1 without Pythium sp. 0.0 0.0 0.00° 0.00°

Control 2 with Pythium sp. 0.0 0.0 0.00° 0.00°

Y Population of T. asperellum in planting soil when assay by soil dilution spread plate technique using

Martin's medium and Martin's medium+100 ppm benomyl.

z Tomato root colonization of T. asperellum after observe on PDA and PDA+100 ppm benomyl media.

¥ Mean in each column followed by the same letter were not significantly different according to Duncan's

Multiple Range Test (DMRT) P=0.05.

a3l

L%ﬂﬁﬂﬁﬂﬂﬁ T. asperellum 3 &
WS (T. asperellum FR-NST-009 T. asperellum
FR-NST-009-mt uaz T. asperellum CB-Pin-01)
musnanadulofasydiulduuemnao
%8 PDA LAENEERUTINNTONAAINTULT
2a9l5ALnTzauanludunauzlama  &w1In
Lm’%zyl,ﬁmﬂ%mmluauﬂgﬂ WRTENITDLAIYLTN
maumaatﬂnmaaéfuﬂﬁm:ﬁamﬂvlﬁ%aqmauﬁa
wianivnldnslidon T aspereflum  Suwn
IﬁugjmmEll'aﬁulumimu@]u‘[wﬁﬁvl,@i” WaY
u,mmaslumil,ﬁ'wﬂsz%w%mwmaaL%ﬂﬁﬂﬁﬁﬂﬁ

v 3 myﬁ'uflumimuqu‘[smﬁﬁﬁamﬂﬁ%am
Ujind T. asperellum 2 a’mﬁufﬁ"mﬁu lag
lawWenTsuiEaldden T asperellum  FR-
NST-009 (seWuitiasiing 2wy T. asperellum

FR-NST-009-mt (snuWuinans)
AN2BUAD

6 dll A a 6
TouquigudiaTasiainenaiaas
uaznalulag U8 LN AL AT ILLA
UR1IN mé’mé’né’nHdﬁaﬁuaguqﬂﬂmﬁmz

DIWILAINURZAIN
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