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ABSTRACT

Dry mycelial mats of Trichoderma harzianum PCO1 , Trichoderma hamatum PCO2 ,
Chaetomium globosum CG U0 % Chaetomium cupreum CC were extracted by Hexane, Ethyl Acetate
and Methanol. The extraction of Trichoderma harzianum PCO1 yielded crude Hexane (Thz-H) 2.91
g (1.82%), crude Ethyl Acetate (Thz-Et) 1.08 g(0.68%) and crude Methanol (Thz-M) 6.07 g (3.79%) ,
T.  hamatum PCO2 yielded crude Hexane (Thm-H) 5.16 g (2.30%), crude Ethyl Acetate (Thm-Et)
7.29 g (4.51%) and crude Methanol (Thm-M) 21.19 g (10.33%) , Ch. globosum CG yielded crude
Hexane (CG-H) 1.03 g (0.36%), crude Ethyl Acetate (CG-Et) 10.12 g (3.92%) and crude Methanol
(CG-M) 31.43 g (13.09%)and Ch. cupreum CC yielded crude Hexane (CC-H) 5.32 g (1.99%) crude
Ethyl Acetate (CC-Et) 18.45 g(6.83%) and crude Methanol (CC-M) 9.41 g (3.76%). The crude
extracts of Thz-H , Thz-Et , Thz-M , Thm-H , Thm-Et , Thm-M , CG-H , CG-Et, CG-M , CC-H , CC-
Et and CC-M were tested for the growth inhibition of C. gloeosporioides causing anthraénosé of
tangerine at concentrations of 10, 50 , 100 and 500 [lg/ml. Result showed that tested all crude
extracts at 500 Llg/ml gave the highest inhibition on spore production of tested pathogen . Percentage
of spore inhibition were 60.48 , 59.28 ,8.05 , 66.94 , 67.23 , 82.40 , 74.41 , 51.40 , 39.96 , 66.14 ,
77.39 and 79.63 respectively which the EDj of all tested crude extract for inhibition of spore were
122, 283 .1, 370 ,143 ,31 ,51 ,236 ,2843 ,80 ,60 and 28 [Lg/ml , respectively. Moreover, all tested
crude extracts were further tested for the growth inhibition of F. oxysporum f.sp. lycopersici causing
tomato wilt at same concentrations showed that all tested crude extracts at 500 [lg/ml gave the highest
inhibition on spore production of tested pathogen . Withthis, Percentage of spore inhibition were
81.68 , 34.81,41.53, 7359 ,24.94 , 1147 , 75.60 , 75.13 , 87.76 , 69.33 , 68.66 and 42.26 ,
respectively which the ED,, were 13, 2376 ,30 ,1 ,3, 10,185, 4487 ,16 , 88 , 97 and 165 Jlg/ml,

respectively.
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Testing of synergistic effect showed that culture of 7" harzianum PCO01 could grow on PDA
incorporating with the extracts of Thz-H , CG-H and CG-Et. Culture of 7. hamatum PCO02 could
grow on PDA incorporating with the extracts of Thm-H , Thm-M ,CG-H , CG-Et , CG-M , CC-H and
CC-M. Culture of Ch. globosum CG could grow on PDA incorporating with the extracts of Thz-Et ,
Thm-H , Thm-Et , Thm-M , CG-Et and CG-M . Culture of Ch. cupreum CC could grow on PDA
incorporating with the extracts of Thz-H , CG-H , CG-Et,, CG-M , CC-H , CC-Et lIng CC-M.

The mechanism of disease control was studied using microbial extracts found that the
microbial extracts of Thm-H and Thm-M at the concentration of 500 [lg/ml gave the highest
effective mechanism of exolysis at 24 hours for C. gloeosporioides causing anthracnose of tangerine.
Moreover, the microbial extract of Thz-H, Thz-Et, Thz-M, Thm-H, Thm-Et, Thm-M, CG-H, CG-Et,
CG-M, CC-H, CC-Et and CC-M at the same concentration could also gave the highest effective
mechanism of exolysis at 72 hours for F. oxysporum f.sp. lycopersici causing tomato wilt.

Microbial extracts of Thz-M, Thm-M, CG-H and CC-M were tested as elicitor to induced
immunity of anthracnose disease of tangerine (C. gloeosporioides). The tested microbial extracts at
the concentration of 500 |lg/ml were sprayed onto the leaves of citrus seedling (60 days) which
inoculated with conidial suspension of C. gloeosporioides (2.5X 10° conidail / ml)at 5 ml/leaf. It was
found that the inoculated tangerine seedling which treated with those microbial extracts showed
disease immunity to anthracnose of tangerine averaged 70 percent. Moreover, those tested microbial
extracts were tested as elicitor to tomato seedling (30 days) which inoculated with conidial suspension
of F. oxysporum fsp. lycopersici  at 2.6X10° conidia/ml by dipping the tomato roots to each
microbial extract at 500 Llg/ml. Results showed that those tested microbial extracts could induce

disease immunity of tomato wilt averaged 70-80 percent.
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41.1 ANHAUSNTNTUFIHINGIVDAUYOIJAUNIEBADATH

Trichoderma harzianum PCO01

dnvaz TnTafiuuem siaoase Potato Dextrose Agar (PDA) 3061959137 1du 1o Ta laidid
phialophore Sty uazuanuuua1da faamermlszum 25— 5.0 TuTaswas dautlaioves
phialophore In1suanfsd fiTassad1efiisun phialide iug1 skittle-shape Hvutm 2.5-3 X 5
10 uTswas Fuilugaduiiaves phialospores (conidia) Fafizilsenay mnaszana 2.5 3.75 X

2.5-3.0 lulaswas deunalosiamen (nwi 4.1)

[l »
MNA 4.1 ANVUSIYO Trichoderma harzianum PCO1

a. anvuzIalatiuue s PDA BG5S b. ANV thalli 1AL conidia( 400 1M11)
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Trichoderma hamatum PC02
w o = S a v . s
anyuz InlalluueIM1518091%0 Potato Dextrose Agar (PDA) Un15@319 pigment A1MA04
} b 4
@Werwuem1s PDA 1dulolalufid miaSou limianu phialoahore Hanuazmilounudule mianu
limsuanuuua1aa vurailszana 2.5 - 5 TuTaswas daula1eeq phialophore 1 Insaa31enizon
¥
2 = ' o o a . . K o Ao a '
phialide 31/51982udu {ugafiiaves phialospore (conidia) ¥a%iz1/3 Vianuheowu lididoIsouvuia

sz 1.75 - 2.5 X 2.5 —4.25 luTasuas (0wn 4.2)

H E 4
AN 42 ANV Trichoderma hamatum PCO2
a. anvuz InTatiuuemis PDA 919 5 Ju

b. AU thalli A conidia( 400 (N1)
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Chaetomium globosum CG
3 d
anvme InTatiuue1m1318091¥e Potato Dextrose Agar (PDA) iin1sad1adulodiiiouznen

wierdunuileey 15 Fu finrsaa perithecia 3105193 wie Aouthenaudtimardy fivinm 200 X
360 TuTas1uas UnNAQUAIO hair $ 1IN terminal hair H31)519 1Raseilundu Hunderio
v hifimsuanief fvguszidnos uazfiniied lateral hair snvazasmodundudmios
asci 315191UVATZUBA (clavate) Hanw linanu aa1wda§) Tvinadszunm 35 x 11.2 Tulaswas
ascospore 113113 19AR1OHAYL U (lemon-shaped) V35909901011 ascus 117 8 §u Fafivua

» L 4 ] Ed .
sz 7.5 X 9.5 hITflﬂllﬂi lﬂf]ﬂﬂulﬂuﬁﬁ'lﬂ'l'ﬂﬂﬂﬂ lﬁﬂllﬂlﬂuﬂﬁ'lﬁ’lﬁl‘l’l’ll (MNn 4.3)

v L4
AN 4.3 ANV Chaetomium globosum CG
a. anvazlalatiuuenis PDA 81y 14 u
b. ANHUE perithecium (100 IN1)

c. QNYUY ascospores LA ascus (400 (M11)
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Chaetomium cupreum CC

Fnwaz TaTafiuuemisiasade Potato Dextrose Agar (PDA) §in13314 pigment HduAuy
o113 (dulofinsnTaudn Taneud1ad @314 perithecia 3115195 fanay misunaluszezusn aeun
ARz MUY fimswSyRuTaduiineluszozioat 25 Su Tavivinassine 52.5 - 112.5 X 525 -
125 1u1A515A3 terminal hair Hanvazad1odneauas vinalarwvaiiuie lidlundon Ao
lateral hair I8 NHYULAAY terminal hair UA lateral hair ANHULATINI asci AAWATZVOI AN linanu
nﬁaﬁmqmn-ﬁmzﬂmuﬁu Hyumlszum 7.5-10 X 22.5-32.5 lulaswas ascospore lar Liilid
dediseu uazsznaodhifid@ruznendauiaa deududs fvwnatszina 5 x 10 Tulaswas

(AN 4.4)

v 4
NN 4.4 SNVUIFO Chaetomium cupreum CC
a. anvuzIalatiuue1m1s PDA 01y 20 Tu
b. ANYME perithecium (100 (M1)

c. QN ascus LAY ascospores (400 1111)
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4.12 mIgdamIinanINAUNIEReMY
%“Iﬂﬂ1‘5!.§ﬂ<‘l T. harzianum PCO1 11481415 PDBE 112U 40 ans i uat 1 @eu 11117
nsesldiduleiiiminan 1,340 nu ud e it ludemansad QUNNNNDA (27-30 BF
sandoa) e s Su ldimiinuis 160 n¥w i lduaiazusdI0R1ara1s Hexane US103
1000 faddns Huna1 s Su nsewenninuaz msazats thaisazaioi laasasiiiazaiuoen
Tﬂuvimm‘i‘"m rotary vacuum evaporator 1@a1390@A crude Hexane (Thz-H) 2.91 A3y (1.82%) @74
mni ldenmsnsesuenmsazarinusdisiiiazai Ethyl Acetate 1/511@5 1000 daaans
uamn 550 nsesuenninuay d1sazats Wiaisazaioi laasadivitazaiseen ldaisana
crude Ethyl Acetate (Thz-Et) 1.08 n$1 (0.68%) n1nfiten 181 u1usa1o§29182a10 Methanol
USurns 1000 faddns Wuna1 s Su nseaenmauas @sazats Masazaivi 1dadadm
azaween 18d158A7A crude Methanol (Thz-M) 6.07 N3 (3.79%) Saumuriaf 1
VINNITIA0S T, hamatum PCO2 Wuo w13 PDB 46 303 iiunat 1 ourinn nsesldiduls
fniminan 2,000 n3u udinndiuda e manesdi gaInniNea (27-30 parniwaitue) iy
a1 5 Su I mrinue 224 n3y vl uauazusR1e§aaz ety Hexane USu1ns 1,500 iadans
et s 5u nsesuenninuaz a1sazain asazatei ldadadiiazateeen lasiunies
rotary vacuum evaporator 1Aa15a0a crude Hexane (Thm-H) 5.16 N5y (2.30%) ﬁ?uﬂ1ﬂﬁllﬁﬂ1ﬂ
A1NTBONTITAZ AN IFA A N2 Ethyl Acetate UTu0T 1,300 Taaans wunai s
Su nseanennInuas @1sazals Masazaiwi ldasasniazaivesn lda15afa crude Ethyl
Acetate (Thm-Et) 7.29 N34 (4.51%) nniiuen 181113115a1087%182 10 Methanol 1151103 1,200
fiadans fluna1 s Su nsewwnmauas asazais thaisazawi ldasadiiazatveen laans
A crude Methanol (Thm-M) 21.19 033 (10.33%) Saunusafi 2
PNMIEBI Ch globosum CG 118113 PDB 31.5 a3 Wunan 1 deuiihun nyeeldidule
frininan 2,400 n3u udninnddfudalutemanead guNQIINed (27-30 ernuvaitue) (il
a1 s Su T minuds 284 ndu 1 luauazurdog29102 010 Hexane Y3110 1,200 iadans
flunan s Su nsesuonmnuas msazas Mmsazaioi ldatasiiiazaiwesn Taviunes
rotary vacuum evaporator 1Aa15ana crude Hexane (CG-H) 1.03 n5U (0.36%) thumﬂﬁ"l,ﬁ’mnms
NTBILBNTITALAIBINILTAI8A 102018 Ethyl Acetate 1511A5 1,200 Hadans unar s fu
nsBAEANIALAE a5azaly Thatsazasd laafadiiiazavesn 1da1sana crude Ethyl Acetate
(CG-E) 10.12 n§1 (3.92%) mafion Iarhungdioimiazate Methanol USu1ms 1,100 iadans
Wumar s Su nseausnninuay esavats vaisazateh laasadviazatween ldarsana

crude Methanol (CG-M) 31.43 N33 (13.09%) AQLNUAIN 3
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SINMISIALS Ch cupreum CC 149113 PDB 32 an3 Wunal 1dowinan nyee lddulul
fiminan 2300 n5y udanimnia it luesnaassd gavgiivied (27-30 esrwaio) iy
a1 5 Su T mdnuds 284 ndu i1 W uauazusdr0829i192018 Hexane U52173 1,200
faaans Wunar 5 5u nsewsnninuaz asazaie idsazatei ldasasiiiazaiveanlag
ﬁ?ﬂlﬂ?ﬂﬂ rotary vacuum evaporator TAasaia crude Hexane (CC-H) 5.32 n54 (1.99%) AUNIN
#1491 ATeaenaITarai LA dud IR aY Ethyl Acetate USu1915 1,100 4adans
flunar s Su nsesusamnuag arsazats thansazated ldasasiniazawoen ldarsana
crude Ethyl Acetate (CC-Et) 18.45 N33 (6.83%) n1nfiuen 1411118 @108 21182210 Methanol
UYSurms 1,100 Gaaans Wumat 5 Tu ATeENMNLaE 9159310 vasazaoi ldanadii

A2a 100N 1AM15a1A crude Methanol (CC-M) 9.41 NSY (3.76%) AILIHUAIN 4



Trichoderma harzianum PC01 (mycelium dry mat)

160 g
1l
A\ 4
ANAA1E Hexane (1000 ml)
0 5 U
| '
171N T¥IH8 solvent
v
anadAI8 EtOAc (1000 ml) crude Hexane
(U 5 U 2.91g (1.82%)
TN solvent 11N
crude EtOAc
1.08g (0.68%) A\ 4
AAARIY MeOH(1000 ml)
1 5 U
' |
T¥L¥ 8 solvent 10
crude MeOH
6.07g (3.79%)

wauRan 1 msanaarsoindule Trichoderma harzianum PCO1



Trichoderma hamatum PC02 (mycelium dry mat)

224 g
1l
A\ 4
AnAA18 Hexane (1500 ml)
0y 5 U
\ 4 \4
10N T2 solvent
v v
afiaA0 EtOAc (1300 ml) crude Hexane
1y 5 U 5.16g (2.03%)
o i ;
T¥INY solvent 110N
crude EtOAc
7.29g (4.51%) v
ANAAIY MeOH(1200 ml)
1y 5 U
' }

2118 solvent

\4
crude MeOH

21.19¢g (10.33%)

1N

uRudan 2 nsanaasoindule Trichoderma hamatum PCO2



Chaetomium globosum CG (mycelium dry mat)

284g
u
v
ANAR0 Hexane (1200 ml)
L0y 5 U
v
10 T¥IN8 solvent
. v v
anNAAY EtOAc(1200 ml) crude Hexane
Uy S5 U 1.03g (0.36%)
T¥IYl solvent 11
crude EtOAc

10.12g (3.92%) v

AAAAY MeOH(1100 ml)
19 5 U

! !

$11ée solvent N1

v
crude MeOH

31.43g (13.09%)

ueudan 3 maanaa1sadule Chaetomium globosum CG
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Chaetomium cupreum CC (mycelium dry mat)

268g
u
v
ANAAY Hexane(1200 ml)
0y 5
\4 v
10 ISIHe solvent
v A4
UGGRE EtOAc(1100 ml) crude Hexane
0¥ 5 U 5.32g (1.99%)
TELIW solvent NN
crude EtOAc
18.45g (6.83%)
ANAAIY MeOH (1100 ml)
0wy 5 U
FYINY solvent 10
crude MeOH
9.41g (3.76%)

uEuEian 4 msanaasnndule Chaetomium cupreum CC
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4.2.1 M3uenye aunglsaueuunsaluavesduve I
q’ 1 a ﬂ 9 A’ .
InnIsuemFea uvavindluveslunduIsaawisousn1d¥e Collewotrichum
. £ ' w - £ 2 aa o
gloeosporioides FanuNanvae InTaliuue1m151809150 Potato Dextrose Agar (PDA) 4@v1I0UA1
= 1 o a § 4 T
afraduleydv Gvuaduduguinaralnlail 9 iwudias N181g 10 Su conidia Hizlsrauuu
cylindrical amowu la'lifid wraeor vinadlszunm 2.5 -5 X 10- 12.5 Tulaswas lununsadha

sclerotium, chlamydospore 1182 sctae (MW 4.5)

v 4
MNA 45 ANV Colletotrichum gloeosporioides
aunq Inuouunsa Tuavesduilioamiu
a. anwuzlalafiuuems PDA 81y 7 Ju

b. ANBAL conidia ( 400 (N1)
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422 msueniFeaumeglsafierveanivems
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CG-Et 5.30a 5.05ab 4.93b 4.88b 4.73b 3.11
CG-M 5.30a 5.30a 5.30a 5.30a 5.25a 0.49
CC-H 5.30a 5.30a 4.20b 3.92b 2.90a 16.51
CC-Et 5.30a 4.87a 4.12b 3.52¢ 3.02d 4.07
CC-M 5.30a 4.97b 4.92a 4.80a 4.50a 2.28
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auva lsauouumsa Iuavesdu@omnu Futlunannasadia

o Y ¥ g 1
NIZAUAUVUVUAN 9

lostrundiuga”

a1sana C.V.(%)
10(Mg/ml)  50(Hlg/ml)  100(Llg/ml)  500(Llg/mi)

Thz-H 0.96b” 6.22a 7.17a 9.55a 30.38
Thz-Et 0.95¢ 5.66bc 10.38ab 14.15a 30.66
Thz-M 0.00d 11.32¢ 16.51b 64.18a 4.35

Thm-H 0.48 0.48a 0.95a 0.95a 97.99
Thm-Et 0.00c 3.77b 3.30b 10.35a 30.91
Thm-M 2.36¢ 11.32b 12.74b 59.93a 8.28

CG-H 8.49b 9.90b 4.25¢ 21.70 8.51

CG-Et 4.72a 6.84a 8.82a 10.85a 44.20
CG-M 0.01b 0.48ab 0.01b 1.42a 30.56
CC-H 0.00c 16.00b 21.50b 29.00a 17.28
CC-Et 2.50d 17.5¢ 29.5b 39.5a 16.88
cC-M 6.13b 7.08b 9.43b 15.09 18.86

4 oo n’a’ o H = @ 1 a aa ° o 5
" Wediudtugs = Sauddesveudesreaung lanwwi olulasniusdeiiadans - Swaumlesveudos
¥ "
awng laayluudazanudududwaualeiveudesiauma lsnityil ol Tnsniudeiiadaans X 100
2% = ¥ a 4 Y w & o = " W aad @
ANRBYIN 4 1 AuRdoinuAesnysmleuiu luuuaueu hiflanuuandeiunaddfised p=0.01

Taul3 o1ty Treatment Mean (1Y Duncan’s Multiple Range Test
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wosduidmmMuFuiiumannmsaiaissduanuuduae o

31 aes (X10%

o C.V.(%)
a13anm
O(JLg/ml) 10(}Lg/ml) 50([lg/ml) 100(}Lg/ml) 500(}Lg/ml)

Thz-H 0.14a" 0.12b 0.84c 0.06d 0.06d 8.94

Thz-Et 0.12a 0.10b 0.08¢ 0.07¢ 0.05d 8.11

Thz-M 0.10a 0.07ab 0.06b 0.06b 0.09a 15.66
Thm-H 7.33a 6.08b 4.80ab 3.80a 2.65a 30.96
Thm-Et 0.14a 0.14a 0.08b 0.06b 0.05b 16.20
Thm-M 0.14a 0.09b 0.07be 0.05¢ 0.02d 13.86
CG-H 2.43a 1.39 1.52b 1.11be 0.63¢ 22.80
CG-Et 0.13a 0.10b 0.07¢ 0.06¢ 0.06¢ 11.13
CG-M 10.47a 8.88ab 9.25a 7.82ab 6.46ab 13.74
CC-H 0.17a 0.12b 0.10bc 0.06¢d 0.05d 17.11
CC-Et 0.23a 0.19b 0.11c 0.09¢ 0.05d 11.06
CC-M 0.15a 0.10b 0.06¢ 0.04cd 0.03d 11.48
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AURAYDIN 4 %1 mmﬁﬂ‘nmummﬂuimnaunuiulm'suau II‘JJlIFI?1MLWIﬂﬂ"I¢]ﬂ‘H1"I'I~1ﬁE]ﬂVI F¥AUP=0.01

TaenToufioy Treatment Mean 11111 Duncan’s Multiple Range Test
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ﬁ'llﬂﬂi'iﬂ!tﬂull‘ﬂ‘iﬂIuﬂﬂ]ﬂﬂﬁﬂﬁjU’Jﬂ’]’luﬁb’ﬂlﬂuﬂﬁiﬂﬂﬂﬁﬁﬂﬂ

v

=

AszAuANUTNTUAI 9

wlestiwuneiie”

asann C.V.(%)
10(Mg/ml)  50(Ug/ml)  100(Llg/ml)  500(Llg/ml)
Thz-H 15.85¢" 41.18b 60.48a 12.19
Thz-Et 16.03¢ 30.80bc 44.73ab 59.28a 21.41
Thz-M 24.61b 36.28ab 43.25a 8.05¢ 22.95
Thm-H 16.77b 28.81ab 43.76ab 66.94b 48.49
Thm-Et 9.49¢ 45.29b 51.57ab 67.23a 19.29
Thm-M 38.11c 51.33bc 65.25b 82.40a 14.08
CG-H 43.23ab 36.44b 54.16ab 74.41a 28.07
CG-Et 19.08b 41.32a 51.01a 51.40a 15,17
CG-M 13.66a 11.81a 22.97a 39.96a 60.40
CC-H 29.44b 38.72b 62.17a 66.14a 19.15
CC-Et 18.13¢ 46.63b 61.53b 77.39a 10.20
CcC-M 32.81d 59.56¢ 69.53b 79.63a 6.94

& Yo 3 # y : Wil i a » s 5
" ediwuatut = Swmleiveusesiaung lsanah oluInsniudeliading - Sudlesveases
3 [}
aunq lsanslundazanududuswaumlesveusesiauma Isafen oluInsnsuaeliadans X 100
N » ] v 4
YA unduan 4 91 Annasnaualeenyavieunu luuuaueu Tulianuuanmesnuneatan seAuP=0.01

Taon/3uu1Mu Treatment Mean 1111 Duncan’s Multiple Range Test
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M3 4.5 UszanFnmuesmisananseaunnuuduaie  tinasemsnsayveslnlaidl

F 4 v
UDUYDI1 Fusarium oxysporum fsp. lycopersici auna lsaiiviveauziiomst

b2 v é = a
wuruguanaalalail gsufmns)

asana C.V.(%)
O(Ug/m)  10(Ug/ml)  50(Mg/ml)  100([ig/ml)  500(Llg/mi)
Thz-H 5.25a" 5.12b 4.97b 4.95b 4.90b 1.98
Thz-Et 5.17a 4.87ab 4.65abc 3.95¢ 4.20bc 7.97
Thz-M 5.30a 527a 5.25ab 5.10b 4.82¢ 1.27
Thm-H 5.30a 5.13ab 4.95b 4.68¢ 4.45¢ 2.13
Thm-Et 5.30a 5.27a 5.20ab 4.97b 5.15ab 2.42
Thm-M 5.20a 5.07 5.05a 5.05a 4.07b 1.84
CG-H 5.30a 5.25a 5.25a 5.17a 4.92b 1.38
CG-Et 5.30a 5.25ab 5.22ab 5.10ab 5.07b 1.82
CG-M 5.30a 5.30a 5.30a 5.27a 5.07 1.00
CC-H 5.30a 5.00a 4.73b 4.67b 4.65b 1.12
CC-Et 5.30a 4.55b 4.53b 3.65¢ 3.15d 4.97
CcC-M 5.30a 4.60b 4.55b 4.55b 3.68¢ 3.45

v v ] " ]
" s umavn 4 1 Aunasinudesnysmiteuiulunuiueu luinuuandefunisatansesy P=0.01

Taun/3oui#ion Treatment Mean 11UV Duncan’s Multiple Range Test
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A13197 4.6 Wesiruamsduianisinsyveslalatiueausos Fusarium oxysporum fsp.
A A:i - & o
Iycopersici auva lsaisrveauzidoms suilunannmsadia

NszavuaNuduIUag 9

¢ dou o
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°
asana 10(|Lg/ml) 50(1lg/ml)  100(Llg/ml)  500(LLg/ml) ey
Thz-H 3.30b” 6.13ab 6.60ab 7.53a 28.59
Thz-Et 8.02a 12.27a 25.47a 20.75a 46.52
Thz-M 0.47b 0.95b 3.76b 7.53a 48.47
Thm-H 3.30c 6.61bc 10.38b 16.04a 19.07
Thm-Et 0.47a 1.89a 6.13a 2.85a 94.33
Thm-M 2.39b 2.89b 2.87b 9.60a 44,01
CG-H 0.95b 0.95b 2.36b 7.08a 54.01
CG-Et 3.77a 0.95a 0.95a 4.25a 76.16
CG-M 4.80b 0.01b 0.01b 4.28a 95.37
CC-H 0.00b 5.50a 6.50a 7.00a 25.30
CC-Et 9.50b 9.00b 27.00a 37.00a 23.10
CC-M 9.00b 8.00b 9.00b 26.50a 26.42

o oo u’: o o H i @ 1_a aa o o §
" ilesirudiugs = Swaumlesveusesiaung lsnish olulnsnivdedadins - Saumleiveuses
' 3 o g i v 1 a aa
awng sndsludazanududuswaualesveusesiauna Isafiwh oluTasniudeladdns X 100
2 o o A d ¥ W Ao 1= T asd o
ANRALIIN 4 $1 Aundeiawdesnysmiouiulunuueu lifinnuuanaeiuneadan ssaup=0.01

Tasnl3ouifion Treatment Mean LUU Duncan’s Multiple Range Test
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AN 4.7 T lesUeuses Fusarium oxysporum f.sp. lycopersici mmqismwawm

é o d' o r
ULIVDINAT s‘i‘luﬂa%mms ﬁﬂﬂﬂﬁxﬂ‘].lﬂ')'llﬂ%ﬂ U1 |

s ales (x10)

°
aTaAnNA 0(}lg/ml) 10(}Lg/ml) 50(LLg/ml) 100(Lg/ml)  500(}lg/ml) S
Thz-H 20.20a" 13.05b 3.89¢ 3.28¢ 371¢ 4.48
Thz-Et 14.42a 13.59a 12.82ab 9.55b 9.42a 16.17
Thz-M 0.86a 0.79ab 0.24b 0.33ab 0.47ab 42.48
Thm-H 1.30a 0.29ab 0.22ab 0.11d 0.15ab 81.47
Thm-Et 6.14a 3.75a 3.10a 4.57a 4.34a 29.58
Thm-M 1.30a 1.15ab 0.81abc 0.69bc 0.61c 24.99
CG-H 1.27a 0.74b 0.74b 0.53b 0.31c 13.06
CG-Et 0.85a 0.30c 0.19 0.17b 0.16b 55.22
CG-M 0.94a 0.51b 0.35b 0.15¢ 0.11c 12.78
CC-H 0.75a 0.55b 0.42bc 0.33cd 0.23d 16.33
CC-Et 2.59a 1.63b 1.35bc 1.19bc 0.81c 19.54
CC-M 2.09a 1.45b 1.39b 1.27b 1.20b 11.36

id

I s = 5 % o Y w & o 1= e aad o
FANURAYIIN 4 H1 Fﬂﬁ]aﬂﬂﬂ.l‘uﬂ'JUaﬂﬂilﬁuauﬂu‘lulluauau 1””?}11”“?’“'5}"\3ﬂu'ﬂ'}‘:ﬁﬂﬂﬂisﬂu P=0.01

Taeoi1/30LH0U Treatment Mean (11U Duncan’s Multiple Range Test
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MmN 4.8 wesiuamsiudimsaiia ades veuven Fusarium oxysporum f.sp. lycopersici

- - & o A o Y Y
ﬂ'llﬁﬁziﬁﬂl.ﬁﬂ'l‘ﬂﬂﬁuxlmﬂ!ﬂﬂ GlﬂﬁjuWﬁﬁnﬂﬁ']ﬁﬁﬂﬂﬂ53ﬂﬂﬂ'ﬂﬂl‘uﬂmu@1@ |

. nledrudiuis"
asana C.V(%)
10(Mg/m)  50(Hg/mD)  100(Hig/ml)  500(Hg/ml)
Thz-H 35.96b” 80.72a 83.97a 81.68a 2.74
Thz-Et 5.67c 11.27be 33.38ab 34.81a 65.90
Thz-M 15.56¢ 92.20a 60.10ab 41.53bc 30.66
Thm-H 36.50¢ 45.52b 77.63a 73.59 31.83
Thm-Et 24.94c 32.64bc 37.93be 47.66a 53.84
Thm-M 37.76¢ 45.89b 50.33a 11.47d 50.84
CG-H 41.32b 41.46b 54.85ab 75.60a 14.33
CG-Et 48.66b 70.53a 74.28a 75.13a 9.8
CG-M 45.43d 58.80c 76.06b 87.76a 7.49
CC-H 24.46¢ 43.11b 54.39ab 69.33a 2334
CC-Et 36.84d 47.77¢ 54.28b 68.66a 2.66
cCc-M 30.06b 33.22a 38.64a 42.26a 25.29

o ug o H P @ 1 A aa o o 5
" wlesiwudduis = SwumlesveaFesiaung Isaiiwh olulasniudeliadans - Sauddesveudes
¥ »
aung lsaylundazanududusnumlesvessesiauna Isaiiwh o luTnsniudeiiaddng X100
2 c: :’ 1 :: -:; £y ot 24 o (] 1 o and ar
AuRGuIIN 4 1 AuRdoiaswsnysmilouiulunuaveu Tufiamumnaeiunesdansgau P=0.01
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A15191 4.9 A1 ED, veamsananiinanemsdusensa319alosveausesi Colletotrichum
gloeosporioides mm&ﬂmmmms A TUAVOITUAUYINNY LU Fusarium oxXysporum

f.sp. ycopersici @vg I5AMYIVDINLYOINA

o ED,, (Llg/ml)
a1ana
Colletotrichum gloeosporioides Fusarium oxysporum f.sp. lycopersici

Thz-H 122 13
Thz-Et 283 2376
Thz-M 1 30
Thm-H 370 1
Thm-Et 143 3
Thm-M 31 10
CG-H 51 185
CG-Et 236 4487
CG-M 2843 16
CC-H 80 88
CC-Et 60 91
CC-M 28 165
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AN 4.9 UszANENNVOITSANA Trichoderma harzianum PCOINUHAABNMIIISYAY IAUDI
Colletotrichum gloeosporioides aWWA 13ALBULNIA TUAYBIFMTEIM I
4w ¥ ¥
NszauaNududuA1 9

a. @1580A Thz-H  b. @1580A Thz-Et  c. @15aNA Thz-M

AN 4.10 1sz@nEnMVeIm1sana Trichoderma hamatum PCO2 NiiHaAoN 15195 AY Tnvea
Colletotrichum gloeosporioides awig Isauouunsa TuavesduidoIma
A o ¥ Y
NILAVANMIUTUAN 9

a. @15a0A Thm-H b. @1580A Thm-Et c. @15aNA Thm-M

M 4.11 Usz@nEnnuesdnsana Chaetomium globosum CG hilWaaensivsaaulnves

Colletotrichum gloeosporioides AR 3ALOULUNIA TUAYBITUALINITY
A o L
NIZAUANMINTUAN 9

a. A159NA CG-H b. @15anA CG-Et c. a15dnA CG-M
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AN 4.12 UszAnSnMuesa1sana Chaetomium cupreum CC NHAABMINTIYAD TRV
Colletotrichum gloeosporioides T Qiﬁ aueuunsa luavesdudomnu
4 o I AL
NITAVANUTUTUAN 9

a. A15ANA CC-H b, @15aNA CC-Et  c. @15dAA CC-M

Th-H

Fucsarium axysporum [sp. lycepersici

A 4.13 UseAnSnNvesasana Trichoderma harzianum PCO1MNaABMIIYAY Tnved
Fusarium oxysporum f.sp. lycopersici mmqiimﬁuwamztﬁamﬂ
A o ¥ 9
NTLAUANUIUTUAN 9
a. @150 Thz-H  b. @15a0a Thz-Et  c. @138NA Thz-M

Fin < Met il

A 4.14 UszanSnmvesasana Trichoderma hamatum PCO2NHaABNTI93 AL TAuna

Fusarium oxysporum fsp. lycopersici @M@ 15AMUIVBIUSIVBINA
d' or y 1
NTZTAUANUDUTUAN

a. @15aNA Thm-H  b. 15N Thm-Et  c. @15a1A Thm-M
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A 4.15 Usz@NBEAMUBIASaANA Chaetomium globosum CGhlWaABMSIIAY AV
Fusarium oxysporum f.sp. lycopersici mmqiimﬁuwmnzﬁamﬁ
A o sy 9 '
NszAuAMUTUIUAN

a. A15ANACG-H b. @15dA CG-Et c. a1580A CG-M

Al 4.16 UszANEAMYBIASANA Chaetomium cupreum CCNUHAADMINIYIAY IAUDI

Fusarium oxysporum f.sp. lycopersici @9 15AIMYIVBINZIVOINA
NzauanuduuA1 9

a. @158NACC-H b, @15a0A CC-Et  c. a15anNA CC-M
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9 Bldc:: 1 o 9 g1 a aa & a ' "\ A v oo w A
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d 1 a aa o w { ~ ) 4 a1 a
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L.

afnadefmdnmiify 19.97 1 o5iFua (15197 4.12) @1sana CG-Et 1AM TY 500

a [ a v

@ 1 a a = A 1 o d1 a aa 4 o~
lulasniudedoddas duaSunisadnales 1dangamiiy 5.84x10° aosneiadang dal
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o

- d1 a aa l [ v
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3
YDAUADI Trichoderma harzianum PCO1

v 1) d =1 a
iHruguanaalalai (ruRANAS)

arana, (Ug/ml)  10(Ug/m)  50(Hg/ml)  100(Lig/ml)  500(Llg/ml)
Thz-H 5.3ns" 5.3ns 5.3ns 5.3ns 5.3ns
Thz-Et 5.3 5.3 53 5.3 5.3
Thz-M 5.3 5.3 53 53 53
Thm-H 5.3 5.3 5.3 5.3 5.3
Thm-Et 5.3 53 5.3 5.3 5.3
Thm-M 53 5.3 53 5.3 5.3
CG-H 5.3 5.3 53 5.3 53
CG-Et 53 5.3 5.3 5.3 5.3
CG-M 5.3 5.3 5.3 5.3 5.3
CC-H 5.3 53 5.3 53 5.3
CC-Et 5.3 53 5.3 53 5.3
CcC-M 53 5.3 5.3 5.3 5.3

T = s a a4 3 o ] o s 3 o aad o
AURAYIIN 4 41 AURFENAUABDNYIMBBUNU TULUIUBU 1111!ﬂ']11]llﬂﬂ9114ﬂuﬂ1\1ﬁ'ﬂﬁ71 ILAUP=0.01

ns = non-significant
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1 o o -4 & a
m‘swﬁ 4.11 iJ'I'lJ’)ﬁﬁ‘lJEIi‘lJ'DQL%BS"I Trichoderma harzianum PCO1 %dlﬂuﬂﬁmﬂﬁ]‘iﬁﬂﬂ

as

NIzAUANUTUTUAIL 9

s atles (x10)

TMIaAnNa C.V.(%)
0(LLg/ml) 10(LLg/ml) 50(Llg/ml)  100(Llg/ml)  S00(Llg/ml)
Thz-H 0.69¢" 0.97b 1.04ab 1.07a 1.10a 433
Thz-Et 6.80a 6.25ab 5.65¢ 4.50¢ 3.26d 9.07
Thz-M 10.02a 8.38b 6.71c 4.82d 4.33¢ 3.25
Thm-H 2.79a 2.21ab 1.83be 1.60bc 1.34c 14.99
Thm-Et 5.43a 4.65ab 4.34bc 3.64bc 3.37¢ 12.01
Thm-M 2.95a 2.71a 2.59a 2.56a 1.51b 7.44
CG-H 3.14b 3.54b 3.63b 3.71b 5.19a 7.99
CG-Et 4.61c 4.63¢ 5.06bc 5.48ab 5.84a 5.96
CG-M 7.69a 6.16b 6.14b 5.76b 4.10c (8
CC-H 5.25a 5.17a 5.04a 4.17ab 2.76b 17.36
CC-Et 1.67a 1.64ab 1.43abc 1.37bc 1.22¢ 8.19
CC-M 0.67a 0.66a 0.63ab 0.63ab 0.49b 10.93

] B ] 1] ]
" Aunaean 4 $1 Aundenaudesnusmiiousu luuuaven lulanuuanaafumeatan seAuP=0.01

TaoiSvuiNoy Treatment Mean UV Duncan’s Multiple Range Test
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= o o 3 s & . . <4
AN 4.12 Lﬂﬂ?l“ﬁuﬂﬂﬁﬁ‘j'mﬁﬂE]‘i‘!lf)\‘ll‘lfﬂ‘i’l Trichoderma harzianum PCO1 mﬁ‘luwamﬂ

msananszauaNuutume 9 Wuna s u

v 3 d 3 d
nosisudmsadaasunsemsiuiansadaales” wesiaun  nlodiue

C.V. msauain  msanas
msana 10 50 100 500 (%) madn vosarlos
(Wg/m)  (Ug/ml)  (Ug/ml)  (Lg/mi) mlodindn e
Thz-H 29.07b” 33.74ab 36.05a 37.69a 8.59 34.14 -
Thz-Et 7.53¢ 16.78¢ 33.57b 51.60a 25.18 - 27.37
Thz-M 16.36d 33.03¢ 51.83b 56.77a 4.82 5 39.50
Thm-H 21.05 33.49ab 41.31ab 51.44a 27.17 - 36.82
Thm-Et 13.40b 19.55ab 33.54ab 37.54a 33.92 . 26.01
Thm-M 8.96b 12.14b 13.28b 48.89% 21.37 : 20.82
CG-H 11.61b 13.67b 15.45b 39.16a 12.61 19.97 -
CG-Et 2.73¢ 8.93be 15.58ab 27.08a 36.98 13.58 :
CG-M 19.87b 22.17b 25.10b 46.752 25.90 - 28.47
CC-H 1.48¢ 4.11c 20.54b 47.62a 32.06 - 18.44
CC-Et 5.51b 17.49ab 20.59 29.07a 29.86 : 18.17
CcC-M 2.78b 6.63b 6.97b 26.26a 62.56 - 10.66

v P 3 \ ) o & g
Y alesisundudsy = saualeiueude 7 harzianum PCO1 Tunsazanududu — Smnadesveuen
= o I A aa o o 4 ]
T harzianum PCO1 1 0'luTnsniudeiaaans / S1iudiosveutes 7. harzianum PCO1 Tundazaududu X 100
P 7 & ’ & “ @ b aa & s &4
wesiwudanas = Suaualesveusest T. harzianum PCO1 1 0l Insniuredadans — suuadesveudesi 7.
' Y ¥ s 4 o o
harzianum PCO1  Tuusazanuidudus uialesveasesn 7. harzianum PCO1 11 0'luInsniuaeiaaans X 100
v ¥ ' " H

Y unanen 4 51 aundenaudesnesmieusu luuuiuen lulianuuanarsnunisadan

5¥AU P=0.01 Aui)3uuUifioy Treatment Mean U1 Duncan’s Multiple Range Test
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VDAY Trichoderma hamatum PCO2

v 1] d = a
Wuruguananalalatirunmnsg)

asana 0 10 50 100 500
(Hg/m)  (Ugm)  (Mgmd  (Ug/m)  (Mg/ml)

Thz-H 5.3ns" 5.3ns 5.3ns 5.3ns 5.3ns
Thz-Et 5.3 55 5.3 5.3 5.3
Thz-M 5.3 5.3 5.3 5.3 53
Thm-H 5.3 5.3 5.3 5.3 53
Thm-Et 5.3 5.3 5.3 53 53
Thm-M 53 5.3 53 5.3 53
CG-H 5.3 53 5.3 5.3 5.3
CG-Et 5.3 5.3 5.3 5.3 5.3
CG-M 53 5.3 5.3 5.3 53
CC-H 5.3 5.3 5.3 5.3 59
CC-Et 5.3 5.3 5.3 5.3 5.3
cCc-M 5.3 5.3 5.3 5.3 5.3

¥

T = o 1 a 4 Y & o =t ow aad ar
ANRAYIIN 4 41 ﬂ"im’c]tmﬂ"lllﬂ‘wﬂﬂ'ﬂimuﬂuﬂ‘uI‘uLm’)uE)u Lluuﬂj’lllllﬂﬂﬂﬂi\?ﬂuﬂj\iﬁnﬂ“ T2AUP=0.01

ns = non-significant



1 o 4 g £ o
Fl'l‘i'Nﬁ 4.14 i]']‘l.l')u’cﬁjﬂﬁ‘ﬂﬂii%lﬂ'i'] Trichoderma hamatum PC02 WﬁlﬂuﬂﬂﬂWﬂﬁTﬁﬁﬂﬂ

AIzAUANUTUIUAI

72

Snauaes (x10%
asana 0 10 50 100 500 C.V.(%)
(Hg/ml) (Hg/ml) (MLg/ml) (Wg/ml) (Mg/ml)
Thz-H 2.222" 1.98ab 2.00ab 1.66b 1.53b 12.42
Thz-Et 3.00a 2.87ab 1.02b 041c 0.46¢ 7.43
Thz-M 20.83a 12.33b 11.13b 7.92¢ 0.28d 6.63
Thm-H 2.07¢ 5.16b 5.52b 5.57b 7.75a 5.21
Thm-Et 47.95a 39.20b 24.08¢ 13.28d 2.81e 10.73
Thm-M 0.02¢ 1.10¢ 6.29b 6.69b 7.65a 12.84
CG-H 0.03c 0.08b 0.08b 0.11ab 0.15a 20.59
CG-Et 14.20¢ 16.63¢ 20.93¢ 30.45b 41.93a 12.20
CG-M 0.34c 1.54¢ 2.75bc 5.13ab 5.79a 39.14
CC-H 7.04b 7.28ab 9.22ab 10.85ab 15.48a 35.39
CC-Et 14.33a 14.05a 12.90ab 11.93ab 11.50b 11.30
CC-M 21.93b 25.60b 63.53ab 71.60ab 111.03a 68.38

[ Ed ] ] 1
Y Aunasen 4 91 Aunasnaualesnysmieuiu lunuueu lillnuuanaanunanan

5AUP=0.01 Tau)5uuifio Treatment Mean 1111 Duncan’s Multiple Range Test
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a ¢ ¢ v s & . 4 o
MINN 4.15 1osruanIsasa ﬁ‘lJBi“lffNﬁff]ﬁ‘l Trichoderma hamatum PCO02 Wﬂlﬂuﬂﬁﬂ"lﬂﬁ'ﬁﬂﬂﬂ

NILAVANMANTUAI 9

wledrudimssuaiimiemstufimsaiiaales” wodidud  nlosiud
asana CV. miguasy  msanad
10 50 100 500 ., ,
(%) Masn vosailes
(Hg/ml) (Hg/mi) (Hg/ml) (Hg/ml) alodindn (nap
Thz-H 9.98b” 4931a 50.85a 52.40a 6.56 : 40.59
Thz-Et 5.60c 66.53b 86.50a 84.25a 431 - 60.72
Thz-M 40.78¢ 46.64¢ 61.99b 98.40a 6.00 - 61.95
Thm-I1 59.97b" 62.26b 69.95b 73.33a 457 66.38 -
Thm-Et 17.91d 49.53¢ 72.07b 94.09a 9.40 . 58.40
Thm-M 98.13b 99.68a 99.69a 99.73 0.32 93.41 -
CG-H 64.83¢ 66.93bc 75.07ab 80.99a 6.06 73.96 -
CG-Et 16.04b 28.60b 54.22a 66.72¢ 22.00 41.40 :
CG-M 73.75a 87.86a 93.33a 94.09a 15.32 87.25 -
CC-H 4.44b 23.46ab 35.46a 51.78a 43.19 28.79 .
CC-Et 1.96a 9.73a 17.36a 19.79a 61.16 S 12.21
cc-M 15.35b 45.42ab 62.99a 78.72a 34.06 50.62 ;

v P e g o Py ' v z - P
wlesiuddaasy = swaualeiveude 7. kamatum PCO2 Tuusazaududu — snualesveuses)
= [ 1 & an o o d’ 1 s g
T hamatum PC0O2 9 0'luInsnsuaeiiaaans / SuuaUes veu¥es1 7. hamatum PCO2 TUUARZANVLUU X 100
P s S P 4 o W e - ’ &
Wesimudanad = S1uualesveusest T, hamatum PCO2 11 0lu1nsniuneladans - Sudumlesveuyen
: Y ¥ o s & u @ 1 _a aa
T hamatum PC02 Muusazaimududusualesveuses 7. hamatum PCO2 9 0luInsniudeiadans X 100
21 d F I Y a4 o et v w T
Aundun 4 41 aundeinmdlesnusmieunsu luuuiueu lildanuuanasnuniadanszay P=0.01

TaofSvuNoy Treatment Mean (111 Duncan’s Multiple Range Test



74

= a a v A :v P e ' a -
MINN 4.16 YszAnEamveamsananszauaNuduIuae 9 NRaADNIS0TYUDY In lal

¥
YOUFO31 Chaetomium globosum CG

b7 ] d = =
saumuguﬂnmﬂniau(wumum)

aIana C.V.(%)
0 (Mlg/ml)  10(Llg/ml)  50([ig/ml)  100(Llg/ml) 500(}lg/ml)
Thz-H 53a" 5.3a 5.3a 5.3a 5.3a -
Thz-Et 5.3a 5.3a 5.3a 5.3a 5.3a -
Thz-M 5.3a 5.3a 5.3a 5.3a 5.3a &
Thm-H 5.28a 5.23a 5.23a 4.78b 4.63c 5.04
Thm-Et 5.3a 5.3a 5.3a 5.3a 5.3a e
Thm-M 5.3a 5.3a 5.25a 5.13a 4.48b 5.06
CG-H 5.3a 5.3a 5.3a 5.3a 5.3a -
CG-Et 5.3a 53a 5.3a 5.3a 5.3a :
CG-M 5.3a 5.3a 4.85a 4.73bc 4.63¢ 4.96
CC-H 5.3a 5.3a 5.3a 5.3a 5.3a -
CC-Et 53a 5.3a 5.3a 5.3a 5.3a =
CC-M 53a 5.3a 5.3a 5.3a 5.3a 2

v ¥ ] ] !
Y aunauein 4 51 Aundenaualesnysmiteuny luuuauey lTulianuuanaeadunnadan szAuP=0.01 las

1TvuIHioY Treatment Mean L1111 Duncan’s Multiple Range Test
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M99 4.17 53114’3146'1]?)‘5"11?]0&%?351 Chaetomium globosum CG mdl'ﬁuﬂﬂmﬂﬁﬁﬂﬂﬂ

) Y oY
NIEAUANUUVUUVUAN ©)

1 aales (X107

aIaANA C.V.(%)
0(Ug/mD  10(Ug/ml)  50(Hg/ml)  100(Klg/ml) 500(LLg/mi)

Thz-H 22.402" 1.98b 1.57b 0.73¢ 0.50c 6.72
Thz-Et 2.86d 5.35¢ 6.55 7.05ab 7.23a 4.66
Thz-M 9.63a 22 3.38¢ 3.00c 2.40d 4.76
Thm-H 0.62¢ 1.41d 2.16¢ 5.76b 21.25a 3.57
Thm-Et 2.86¢ 3.06¢ 4.00b 4.71b 11.35a 7.86
Thm-M 15.10d 26.15¢ 31.55b 32.15b 40.90a 2.48
CG-H 6.47a 3.10b 1.16¢ 0.75¢ 0.18d 8.96
CG-Et 1.40d 3.32c 3.99¢ 12.08b 25.25a 6.00
CG-M 1.42¢ 2.43d 2.82¢ 4.18b 5.25a 3.99
CC-H 3.79 3.08b 2.38¢ 2.35¢ 1.56d 11.88
CC-Et 41.13c 55.00bc 66.50b 96.88a 105.25a 10.55
CC-M 40.58a 33.20ab 15.8bc 13.50c 13.10¢ 57.06

I = ) a A o Py @ 1et Vo w aad
AURDBVIN 4 47 ﬂ'lm’fttmﬂmﬁ’wﬂﬂﬂimuﬂuﬂuﬂluu‘u’m'ﬂu 'hlilﬂﬂmlﬂﬂﬂ'ldﬂu'nwﬂﬂﬂﬂ

F2AUP=0.01 lauif5uUoY Treatment Mean LU Duncan’s Multiple Range Test



: P & o 3y & o
msnn 4.18 weosluanmsadnalesveudesi Chactomium globosum CG Fauilunaninaaaia
A @ ¥ Y
NITAUANUVUVU AN 9
¢ ¢ Y oA A o o 3 dyy ﬂ ¢ s ¢ 1’ é <
wesisuamsauasunsamstiugamsaiaaes waslsun  1UdIFUA
C.V. msauasy  msanad
10 50 100 500 i Joi
dishhG (%) ma‘m. 'lfiNﬂ' 23
(Hg/mb) (Hg/ml) (Hg/ml) (Hg/mb) ailesinde nay
Thz-H 91.I3cy 93.01b 96.71a 97.76a 0.58 o 94.65
Thz-Et 46.54b 56.34a 59.36a 60.34a 3.55 55.65 -
Thz-M 56.15¢ 64.91b 68.71b 74.90a 3.18 - 65.85
Thm-H 56.15¢ 71.00b 89.17a 97.10a 4.73 78.36 -
Thm-Et 6.54c 28.11b 39.06b 74.74a 13.91 37.11 -
Thm-M 42.12¢ 52.12b 52.96b 63.06a 2.18 52.57 -
CG-H 51.98d 82.06¢ 88.15b 97.25a 295 - 79.86
CG-Et 57.74c 64.87b 88.48a 94.49a 3.54 76.40 =
CG-M 41.56d 49 53¢ 66.05b 73.02a 3.44 57.54 =
CC-H 16.89b 56.68a 63.75a 65.98a 14.87 = 50.83
CC-Et 18.56b 37.30b 37.42b 58.59a 22.17 - 37.97
CcC-M 24.64b 37.72b 57.09a 60.93a 15.39 - 45.10

v < Z1 - o ¢ - ' y o ¢ 4
LﬂﬂiL‘HuﬂﬁdLﬁsn = Tl-lu'luﬁﬂa'iq]ﬂquﬂ Ch. globosum CG IuLLﬂasﬂ’J'IIJL‘lIH‘!J‘IJ - 'ﬂjuquﬁﬂﬂﬁﬁuﬂﬂl‘ﬂﬂi']

' ¥
Ch. globosum CG 1 0'luTasnsurediadans / S uuallesveudesi Ch. globosum CG luudazarududu x 100

s s & ¢ & , o G S & ” & ,
!ﬂﬂil‘ﬁuﬂﬁﬂaq = ﬂ’]uquﬁﬂﬂ‘i‘\la\ﬁﬁfﬂﬁ-l Ch. globosum CGWN 01H1ﬂ5ﬂ3ﬂﬂaﬂaﬁﬁﬂi - ﬁ']u?uﬁﬂﬂﬁ"uﬂ@ﬁfﬂi"l Ch.

¥ '
globosum CG lutmazanududu/smmalesveudos Ch. globosum CG # 0lulnsniuseiiadans X 100

v id v ] '
Z‘i’]'ﬂ.’ii!‘"?lEJ‘EI'IT'I 491 mmaﬂwmuﬁiﬂﬁ'ﬂmmﬁ@uﬁ'ﬂuumuﬂu Lifianuuanafuniatanszay p=0.01

Tae)3ouiNey Treatment Mean 111 Duncan’s Multiple Range Test



19199 4.19 UszanFmmvesmsanaiszauanududuaie q ninademsniyveslnlail

4
YOUYOS1 Chaetomium cupreum CC

17 T 3 = =,
duruguanaalalat(suAns)

asana C.V.(%)
0 (Mg/ml)  10(Llg/ml)  50([lg/ml) 100(flg/ml) 500(jLg/ml)
Thz-H 5.252" 4.93b 4.75bc 4.65¢ 4.65c 1.71
Thz-Et 5.15a 5.03ab 4.78¢c 4.83¢ 4.93bc 1.43
Thz-M 5.25a 5.20a 5.13a 5.15a 4.80b 1.31
Thm-H 5.25a 5.15bc 5.15bc 5.20ab 5.10c 0.79
Thm-Et 5.25a 5.05b 4.95b 5.00b 3.35¢ 1.09
Thm-M 5.13a 5.10a 4.75b 4.65b 4.60b 1.98
CG-H 5.25a 5.23a 4.95b 4.63c 4.58¢c 2.07
CG-Et 5.25a 5.28a 5.25a 5.10b 5.28a 1.27
CG-M 5.23a 5.03b 4.78c 4.68c 4.60c 4.86
CC-H 5.30a 5.30a 5.27a 5.29a 5.29a 1.32
CC-Et 5.3a 5.27a 5.29a 5.30a 5.27a 1.21
CC-M 5.30a 5.28a 5.30a 5.28a 5.27a 1.33

I ¥ ] ] &
Y aunfoen 4 91 aunaoiaudlednesmdeuiuluuuiuey luilnnuuandrenunadan

52AUP=0.01 IaewTouNoy Treatment Mean LU Duncan’s Multiple Range Test
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MR 420 SwaoVOUTDI1 Chactomium cupreum CC Fuilurnvinaisana

NTZAUANVTUTUA 9

s1uau ales (X10)

a1sana C.V.(%)
0 (Ugml)  10(Ug/mD)  50(Llg/ml)  100([g/ml)  500(|lg/mi)

Thz-H 13.10d" 14.95¢ 18.75b 19.23b 22,538 2.32
Thz-Et 35.63a 35.48a 35.63b 27.53¢ 23.93d 4.35
Thz-M 1.61a 1.09b 0.71c 0.62c 0.15d 11.53
Thm-H 2.33a 2.02a 1.95a 1.83a 0.84b 13.61
Thm-Et 0.75a 0.73a 0.48ab 0.48ab 0.42b 22.25
Thm-M 1.09a 1.03a 0.33b 0.30b 0.27b 13.83
CG-H 4.46e 5.13d 10.80c 17.00b 19.35a 2.48
CG-Et 1.00¢ 1.32¢ 2.28b 2.28b 4.13a 7.68
CG-M 39.48c 43.05d 49.10c 60.69b 92.13a 2.29
CC-H 0.96b 0.99b 1.12ab 1.32ab 1.59a 20.06
CC-Et 1.75b 1.78b 4.70a 4.71a 5.47a 24.90
CC-M 3.42b 3.42b 3.49b 3.64b 6.11a 22.66

. = > s a 3 o - o 1= " w aad
ANARDUDIN 4 A1 mmatmmumﬂaﬂmmuaunu“luuu’mau ‘lnllﬂ'ﬂllllﬂﬂﬂ’ﬁﬂuﬂ'lﬂﬁﬂﬂﬂ

F2AUP=0.01 1aofSuUtNoy Treatment Mean 1111 Duncan’s Multiple Range Test
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" s ¢ g 2 &
a3t 4.21 wWesuansadealesvouses 1 Chaetomium cupreum CC Futluwannasana

4w ¥ ¥ o
NITAUANUVUVUAN €]

3 a [V ¢ s ¢ ¢ g
nlesruamsauasunsomstiugamsasvatles” nlosiFun wosizun
CV.  psauasy msanag

10 50 100 500

[ 9, 5 :
g (Mg/ml) (p.g/ml) (Lg/ml) (HLg/ml) oo ;“zﬂ: '“NTJM
auaitaad nag
Thz-H 12.38¢” 30.11b 31.85b 41.77a 412 29.03 -
Thz-Et 2.25d 11.05¢ 22.50b 31.79a 19.50 . 16.90
Thz-M 32.05c 56.13b 62.05b 90.85a 11.20 - 60.27
Thm-H 13.38b 15.93b 21.54b 63.78a 36.33 = 28.66
Thm-Et 2.65b 33.58ab 34.77ab 41.00a 50.33 = 28
Thm-M 5.15b 72.78a 69.32a 75.07a 9.27 - 55.58
CG-H 13.14c 58.73a 73.80a 77.00a 357 55.67 =
CG-Et 24.01c 56.20b 56.48b 75.85a 10.98 53.14 &
CG-M 8.24d 19.58¢c 35.46b 57.14a 7.06 30.11 =
CC-H 3.37b 10.99b 27.37ab 39.11a 53.25 20.21 =
CC-Et 1.96b 62.25a 62.31a 66.13a 16.93 48.16 #
CC-M 0.00b 1.93b 6.05b 43.03a 29.61 12:75 -

Ed 3
Y fesisudduasy = Stuauadeiveude Ch. cupreum CC Tuudazarmududu - Suaualesveutes
o @ 1 a aa o o J ' ¥ 9
Ch. cupreum CC 1 0'luTRsnSudednaans / Suamailesveu¥est Ch. cupreum CC TunAnzanudndu X 100

o o o 4 Af o @ 1A as o o -;
iwosirunanal = Sumalesveures Ch. cupreum CC N 011]Tﬂ‘5ﬂ511ﬂﬂﬁﬁﬁaﬂ'i — Smudleiveurest

w 1A

¥ ]
Ch. cupreum CC uudaganududuimiuatesveuesi Ch. cupreum CC 1 0luTasniudeladans X 100

a

2/ o ny ' o ¥ o - o et 1 o aad
AURTUVIN 4 K mmauwmnmuanyimnaunu"luumuau 'lunﬂ’nmmnmqnummaﬂmwu P=0.01

Taei/Souiioy Treatment Mean 1111 Duncan’s Multiple Range Test
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v 1 4
/A 417 MINIYVOUFOI1 Trichoderma harzianum PCO1 UUBIM1T PDA
L ¥
WAUENSANANINTOIT Trichoderma harzianum PCO1NEAUANUITUTUAN

a. @1580A Thz-H  b. @15@0A Thz-Et  c. @159NA Thz-M

v ¥
AN 4.18 M5I93QYVOUFOI Trichoderma harzianum PCO1 1UBIH15 PDA
b4 v
HANENTANANINIYDI Trichoderma hamatum PCO2NTEAVANMINTIUAN )

a. @15aNA Thm-H b, @15aNA Thm-Et c. @15aNA Thm-M

v } 4
AN 4.19 MISINTYYOUFDST Trichoderma harzianum PCO1 YUDM15 PDA

F 4 ¥
HAUATANANINIYOI Chaetomium globosum CG NITAUAMUITUTUAN

a. 815aNA CG-H b. @#15anA CG-Et c. @15aNA CG-M
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Ce-Firidae

Trichoderma harzianum

[ ¥
AN 4.20 MIVTYVOUFOI1 Trichoderma harzianum PCO1 UUBINIT PDA
b 4 v
HANTANAVINYOT Chaetomium cupreum CC NIZAUANMUTNTUAN 9

a. @158NA CC-H b. @15@nA CC-Et c. @15ana CC-M

v ¥
AMNA 421 M3SYVBUFOI Trichoderma hamatumPCO2 UUBINTS PDA
HAUASTNA Trichoderma harzianum PCO1NTZAUANUINTUAN
a. @1300A Thz-H  b. @135@0A Thz-Et  c. @1581A Thz-M

v k4
AN 4.22 MSISYYBUFOI Trichoderma hamatumPCO2 VUBINIS PDA

- E 1 - ¥ w &
Nfﬂlﬁ'l‘.iﬂﬂﬂ%’lﬂﬁﬂi'l Trichoderma hamatumPC02 AszAuANUINTUAI |

a. @1500A Thm-H  b. @158NA Thm-Et c. @15aNA Thm-M
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Cz=MeOl

Trichnderma humation

v ¥
NN 423 ﬂ'l':'l.‘ﬁﬂg'lfﬂﬁl%a‘i'l Trichoderma hamatumPCO02 UU811137 PDA
k4 ¥
HAUASANANINIFOI Chaetomium globosum CG NITAUANMTUTUAN

a. @1580A CG-H b. @15anA CG-Et c. 8158NA CG-M

¥ 4
AT 4.24 MIWIYVOUTDI Trichoderma hamatumPCO2 UUOINIT PDA
4 ]
WANATANANINYBT Chaetomium cupreum CC N3EAUANUTNTUA 9

a. @158NA CC-H  b. @15d0A CC-Et  ¢. @158NA CC-M

Tl - Hhexane

v b4
MM 4.25 M3NTYYBUFDI1 Chaetomium globosum CG UUBINTS PDA

HANESANA Trichoderma harzianum PCO1N3EAUANMUMTNTUAN 9

a. @150A Thz-H  b. @15d0A Thz-Et  c. @1580A Thz-M
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[l b 4
Al 4.26 mmity'umﬁai 1 Chaetomium globosum CG UU9113 PDA
WANANSANA Trichoderma hamatum PCO2 N3ZAUANUTUTUAN 9

a. @1500A Thm-H b, @1500A Thm -Et  c. @158NA Thm -M

] E 4
MNA 4.27 MIVSYVOUFDI1 Chaetomium globosum CG UUBIHMTS PDA
WOUTSANA Chaetomium globosum CG NIZTAUANUINTUAN 9

a. A15ANACG-H b. a15dnNACG-Et c. @159NA CG-M

[ } 4
MNA 4.28 MSSYVOUFOI Chaetomium globosum CG YUBIMII PDA

WAUTTANA Chaetomium cupreum CC NITAVANUTUIUAN

a. A15ANACC-H  b. @1580A CC-Et  c. @1580A CC -M



Thez = Vel

€ hactomiom. coprecwn

[ 4
AN 4.29 ﬂ'l'.il‘i'.iﬂ;'llﬂ@lgﬂﬂ Chaetomium cupreum CC UU81113 PDA
WANASANA Trichoderma harzianum PCOINTEAUAMMIUTUAI

a. @1580A Thz-H  b. @15aNA Thz-Et c. @154NA Thz—M

Thm - flexane

Chacsaminm cupreim

v 4
AN 430 ﬂ'l‘.ili‘iﬂg'llﬂii%ﬂ'.i‘l Chaetomium cupreum CC UUDIM137 PDA
HAUANSANA Trichoderma hamatum PCO2MsEAUAMMTNIUA 9

a. @1500A Thm-H  b. @15a0A Thm-Et c. @1590A Thm-M

[ ¥
AN 4.31 MSINSYVOUFOS1 Chaetomium cupreum CC UUDINIT PDA

WANETANA Chaetomium globosum CG N3EAUANMINTUAN )

a. @1580A CG-H b. @15d0A CG-Et c. @1580A CG-M
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[l b 4
AN 4.32 MINSYVBUTDI Chaetomium cupreum CC UUDMIT PDA

HANENTANA Chaetomium cupreum CC N3zAUANMTUTUAIN 9

a. @158NA CC-H  b. @15a80A CC-Et  c. a15aNA CC-M
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4.5 ﬂﬂ'kl'lﬂflllﬂﬂ’liﬂ?ﬂﬂﬂ!'ﬁﬁﬁ]lﬁﬂiﬁﬂﬂ‘ﬁiﬂﬂﬂ']ﬁ'l‘ﬂﬁ"ﬁ?]ﬂﬂq‘nﬁ anavIn

S d T YV

AUNIIADMU

3 ad o a adir v A = o ar
451 m3ldmsesngninanavingaunidnennednuinalnlumstiudins
a A oA . o
!ﬂi@ﬂﬂx‘l!‘lﬁﬂ‘ﬂﬁ'l!ﬂﬂiiﬂﬂﬁ A0 Colletotrichum gloeosporioides
auvalsngeuuNIAlHaveITMVEINIIY
£ A o a ad 0 Y = o Yy g 1 A
1NN INAneelFa1seengniNanaINauNs daoAuNszAUAIdNIUA1S DRI
w @ a ¢ & P . y g
AOUANHUSNNTUT W ING VA 1/0T vouFodunes lsANs Av C. glocosporioides NYIANADY
o w A s o 1 o g 9
yanssmi lasguinszaumsasundasvesalesidunal 24-72 ¥ Tus wud asadaild
3
e ' o o o Y a
NAROUINAADNTTAIWAIVDUYD 15A ANUMLVDN cytoplasm Ao luaessauduiudon wams
s s o o J o & (Y] e
audveamisalos (exolysis) TuszAunuanmeiu Fanamsnaaouiudail
o o i [ [ v i
anuauzalosues C. gloeosporioides MNATBUNUAITANA Thz-H WUIAAMUITNTU 500
¥
luTasnsudetiaddans Tszaunsaaioalrveuselsn ogluszay 3.5 uaz 3.75 Ao anywe
o o 9 d o ¢ L a ] 1 AW o W A
cytoplasm Mo luaessauaauilunou 26-75 Wesidua Failanuuanareednitvdfytani
aon WenlSoumsunumsnaasadSouiou Nat 24 1az 48 ¥ 119 MNARY LaziiBaUNY
3 ) 1 A a 3y g - o o Y o Y [ cg
du 72 ¥ luanu i Aszauanuidutiu@oddu MlHdnyue cytoplasm T3uduTuAUINAYY
P o o o o =] o d a 3 . A ~
MAY 51-100 1051 uA uazlinsaa1on1vea o IAAYY (exolysis) (AT 1N 4.22-4.24, NIWN
33-35)
o o P o o 4 | 3 g
anvazalesves C gloeosporioides NNATDUNUNITONA Thz-Et WUMNAUT N Y
E
500 luTasniuaeladdns Uszaumsaniviveuselsa agluszan 4.5 Ao dnume cytoplasm
4 o v d < ¢ & a 1 ' AW o w A aa A
melumlessaudailudon 51-75 wesidud Felanuuanaedeiiodivytnisada e
= ~ o = ~ a o A a o '
aSsuiisuiumsnaasuIeuifieoy Nuat 24 uaz 48 93 Ta waziionaunadly 72 ¥ Tusnuh
al [ 3/ 3 = [V o Y o w 3 cg’ 1w
Aszauanududumediy $11Hdnya e cytoplasm 3IUA T UADUNINY U MIAD 76-100
s d o & = b : :
Wosua taziimsaaedvesaesinavU (exolysis) (13190 4.22-4.24, AN 36-38)
o o ~ @ o v A Yy
ANy alosY09 C. glocosporioides ANATOUNVAITANA Thz-M WUINANUTUDY

= s LY

v
500 luTasnSunedindans Uszaunmsanisirvesde Isn ogluszal 4.25 1az4.s Ao anyme
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1 a A w A 1 o
M3 4.22 dszaniamvesansananiinaneales Colletotrichum gloeosporioides

auva lsauouunsa luavesdudomnuissduanududuaie q 7 24 3 Tu

FTAUMIMIAATIVRUTL3A(lysis)”

asana C.V.(%)
0(Mg/m)  10(Ug/ml)  50(Llg/ml)  100(Llg/ml) 500(}lg/ml)
Thz-H 15" 1b 1b 2.25ab 3.5a 40.41
Thz-Et 1b 1.25b 3a 4a 4.5a 24.84
Thz-M lc 2.5b 3.25ab 3.75a 4.25a 17.23
Thm-H 1d 1.50d 2.75¢ 3.75b 5a 13.44
Thm-Et lc lc 1c 2b 4.5a 21.49
Thm-M lc lc lc 3.75b 4.50a 14.05
CG-H 1.25¢ 1.5bc 1.5bc 2.5ab 3.25a 24.58
CG-Et lc 1.25bc 1.75bc 2.25ab 3.25a 25.42
CG-M 1b 1b 1.5b 1.75a 2.25a 24.47
CC-H 1b 1b 1.5ab 1.75ab 2.25a 93.57
CC-Et 1b 1b 1b 2.25a 2.50a 20.40
cCc-M 1b 1b 1.25b 2.25a 2.50a 17.23

i [

Y syAumsnmisaaeiaveude lsndysis)l = luiimaGounlas (0%) , 2 = cytoplasm molusanilufeu 1-25%
3 = cytoplasm meTusaniufou 26-50% , 4 = cytoplasm nwlusaihufou 51-75% uaz 5= cytoplasm Ao
Tusamiludon 76-100% wiiamlesiSuaaiea

2 = 2 o A Y w P w = »w aad w
ANRAEIN 4 1 AuRATIAWAIEnYTIMiauiu Tuuuueu luliauuandenunisatanszay P=0.01

Taen/5su1H180 Treatment Mean 1111 Duncan’s Multiple Range Test
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MmN 4.23 Ussansnmuesasananiinaneayes Colletotrichum gloeosporioides

awng lsauouunsa Tuavesduidvmnuiiszaunnududueie ) 7148 37T

rAuMINMITAIERIve ¥l sA(lysis)”

a1sana C.V.(%)
O(llg/m)  10(Mg/m)  50(Mlg/ml)  100(Plg/ml)  500(Lig/mi)

Thz-H 1.00b” 1.25b 2.25b 3.50a 3.75a 29.84
Thz-Et 1.00b 2.00b 3.50a 4.00a 4.50a 18.26
Thz-M 1.25¢ 3.00b 3.50ab 4.25ab 4.50a 18.56
Thm-H 5.00a 5.00a 5.00a 5.00a 5.00a <

Thm-Et 1.00d 1.00d 2.00¢ 3.50b 475 17.24
Thm-M 5.00a 5.00a 5.00a 5.00a 5.00a -

CG-H 1.25b 1.50b 1.75b 2.50ab 3.50a 27.15
CG-Et 1.25¢ 1.50be 1.75be 2.25b 4.25a 18.56
CG-M 1.00c 1.25¢ 2.00bc 3.00ab 3.50a 30.62
CC-H 1.00¢ 1.00¢ 2.00b 2.00b 4.75a 11.47
CC-Et 1.00c 1.00c 1.50¢ 3.75b 4.50a 20.40
cc-m 1.25b 1.50b 1.75ab 2.00ab 2.75a 25.64

W ]

Y se@unsmsdaoiaveaie Isadysis) = Tufiniswaeuutas (0%), 2 = cytoplasm molusauiluden 1-25%
3 = cytoplasm nvlusamilufen 26-50% , 4 = cytoplasm molusailufen 51-75% uaz 5= cytoplasm Mo
Tusaudludeu 76-100% mismlesisuaaoia

2 = d . a 4 Y w & o 1t v aad o
AURAIIN 4 1 AuRAsTIMUAearTmiTaui Tuuuueu hillauendiumeadanszAy P=0.01

Tai)T ooy Treatment Mean 111 Duncan’s Multiple Range Test
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i a a o A J o
131N 4.24 dszantamuesasananinaneades Colletotrichum gloeosporioides

awng Isaueuumsa Tuavesdu@ommnunszaunnuidinduais q 7 72 ¥ 1w

sEAUMIMsaaeflverelsa(lysis)”

@sana Ve
0 (flg/ml)  10(Mg/ml)  50( g/ml)  100(Llg/ml) 500(Llg/ml)
Thz-H 1.25b7 1.50b 2.75ab 4.00a 4.25a 26.35
Thz-Et 1.25¢ 2.25¢ 3.50b 4.25ab 4.75a 17.12
Thz-M 1.50c 3.25b 3.75ab 4.50a 4.75a 14.77
Thm-H 5.00a 5.00a 5.00a 5.00a 5.00a .
Thm-Et 5.00a 5.00a 5.00a 5.00a 5.00a -
Thm-M 5.00a 5.00a 5.00a 5.00a 5.00a -
CG-H 1.25b 2.25ab 3.00a 3.25a 3.50a 2221
CG-Et 1.50b 1.50b 2.25b 2.25b 4.50a 23.14
CG-M 1.25¢ 1.50¢ 3.00b 3.50ab 4.50a 1878
CC-H 5.00a 5.00a 5.00a 5.00a 5.00a -
CC-Et 1.00d 1.50d 2.75¢ 3.75b 4.50a 12.19
CcC-M 1.50b 1.75b 1.75b 3.25a 3.75a 082

4 T
Vsydumsnisaaieaaveade Isadysis)l = Wifnisiu/asuuias (0%), 2 = cytoplasm melusanihufon 1-25%
3
3 = eytoplasm Ao lusmnilufou 26-50%, 4 = cytoplasm mwlusauilufeu 51-75% uag 5= cytoplasm Ao
Tusauniufeu 76-100% misalesGuaaneia
P = & a A Y w - o 1t " aad o
ANRALIN 4 T AuRAsAwAenysmiTaui lunuiueu lullnnuusndisdumeadanszay P=0.01

TaotlSvuifivy Treatment Mean (LUY Duncan’s Multiple Range Test
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macro-conidia micro-conidia
P—— 10 50 100 500 C.V. 0 10 50 100 500 C.v.
pg/ml  pg/ml  pg/ml  pg/ml pg/ml (%) pg/ml  pg/ml  pg/ml  pg/ml  pg/ml (%)
Thz-H 1.0ooc” 1.00c 125c 2.50b 3.50a 1846 1.00b 1.00b 1.00b 3.00a 3.00a 2029
Thz-Et 1.00b 1.00b 1.00b 2.75a 3.50a 19.74 1.00b 1.00b 1.00b 2.75a  3.25a 16.82
Thz-M 1.00c 1.00c  1.00c 2.00b 325a 13.55 1.00b 1.00b 1.25b 2.25a 3.00a 30.85
Thm-H 1.00b 1.00b 1.00b 1.50b 2.75a 21.81 1.00a 1.00a 1.00a 1.50a 1.75a 2530
Thm-Et 1.00a 1.00a  1.00a 1.25a 1.50a 31.75 1.00b  1.00b  1.00b 1.25b 225a  21.07
Thm-M 1.00a 1.00a  1.00a  1.00a 1.50a 2347 1.00b 1.00b  1.00b 1.50b  3.00a  32.20
CG-H 1.00b  1.00b 2.00ab 2.25a 2.50a 29.51 1.00c 1.00c  2.50b 2.75b  3.50a 15.89
CG-Et 1.00b 1.00b 2.00ab 2.50a 2.75a  26.11 1.00b 1.00b 1.00b 250a 3.25a  20.87
CG-M 1.00b 1.00b 2.00ab 2.50a 3.00a 33.29 1.00c 1.00c  2.25b 3.00ab 3.50a  24.02
CC-H 1.00b  1.00b 1.25b 2.75a 2.75a  18.81 1.00d 1.25cd 2.00bc 2.75ab 3.50a  20.85
CC-Et 1.00b 1.00b 1.75ab 2.25a 2.50a 31.77 1.00b 1.00b 1.00b 1.75ab 2.25a  25.25
CC-M 1.00b 1.25b 1.25b 2.75a 2.75a 2586 1.00b 1.25b 1.25b 2.75a 2.75a 23.54
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pg/ml  pg/ml  pg/ml  pg/ml  pg/ml (%) pg/ml  pg/ml pg/ml  pg/ml pgml (%)
Thz-H Loob® 1.00b 125b 3252 3.75a 2041 1.00b 1.00b 2.00b  3.50a 4.00a 2245
Thz-Et 1.00b 1.00b 1.50b 3.50a 425a 19.03 1.00b 1.00b 1.75b 3.25a 3.50a 16.84
Thz-M 1.00c 1.00c 1.25¢ 3.25b  3.75a 1567 1.00b 1.00b 125b 325a 3.75a 18.36
Thm-H 1.00b 1.00b 1.75b 3.75a 4.50a 2552 1.00c 1.00c  2.00bc 3.00ab 3.25a  21.96
Thm-Et 1.00b 1.00b 2.00b 3.75a 3.75a  22.80 1.00c 1.00c 1.75¢ 2.25ab  3.00a  26.35
Thm-M 1.00c 1.25b 2.25ab 3.25a 3.25a 22.73 1.00c 1.00c  1.50bc 225b 3.75a  24.97
CG-H 1.00b 1.25b 2752 3.00a 3.25a 24.68 1.00c 1.25¢ 2.25b  325a 4.00a 16.02
CG-Et 1.00b 1.25b  2.75a 3.00a 3.25a 18.59 1.00c 1.50c  2.50b 3.50a 4.00a 16.33
CG-M 1.00c  1.50bc 2.25b 3.25a 3.50a 19.85 1.00c  1.75bc  2.25b  3.50a  4.00a 1592
CC-H 1.00c 125¢ 225b  3.50a 3.75a 15.04 1.00b 1.25b  2.50a 3.25a 3.50a 22.80
CC-Et 1.00c 125c 225b 3752 4.00a 18.63 1.00c 1.25bc 2.25ab 3.25a 3.25a 21.16
CC-M 1.00b 1.50b 2.75a 3.50a 3.75a 18.26 1.00c 1.25¢c 2.25b 3.00ab 3.75a  18.59

Ve gumsilaeualas 1 = WiSinmsiEounilas (0%) , 2 = cytoplasm mulusamiiufew 1-25%, 3 = cytoplasm
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Thz-H 1.0b” 1256 1.25b 3.75a 4.25a 17.75 1.00c 1.00c 225b 4252 4.75a 1420
Thz-Et 1.00b 1.00b 150b 3.50a 4.25a 19.03 1.00c 1.50c 3.00b 3.00b 4.25a 22.64
Thz-M 1.00c  2.50b 3.00ab 3.50ab 4.00a 18.18 1.00c 2.50b 3.00ab 3.50ab 3.75a  18.18
Thm-H 1.00¢ 1.25¢  2.25b 4.00a 4752 1420 1.00c 1.50bc 2.50ab 2.50ab 3.25a 25.48
Thm-Et 1.00c  1.50bc 2.25b 3.75a 4.25a 1860 1.00c 1.00c 225b 2.75b 4.00a 2041
Thm-M 1.00c  1.25bc 2.25b  3.50a 4252 1936 1.00c 1.00c 2.00bc 2.75b 4.25a  23.10
CG-H 1.00d  2.00cd 2.50bc 3.25ab 3.75a 21.60 1.00d 2.00c 2.50bc 3.25ab 4.00a 17.54
CG-Et 1.00c 1.50c  3.00b 3.50ab 4.00a 1570 1.00c 1.50c 3.00b 3.50ab 4.00a 15.70
CG-M 1.00c  1.75bc¢  2.50b  3.50a 4.00a 15.19 1.00c 1.75bc 2.50b 3.50a 4.00a 15.19
CC-H 1.00b  1.25b  3.25a 3.50a 4.00a 2248 1.00b 125b 3.25a 3.50a 4.00a 2248
CC-Et 1.00c  2.50b  2.50b  4.00a 4.50a 2038 1.00c 1.50c 2.50b 325ab 3.75a 18.24

CC-M 1.50b  2.25b  3.50a 4.25a 4.50a 1426 1.00c 1.25bc 2.75b 3.75a 4.00a 17.90

w { [} = Y
"sedumsnlaouuas 1= lilnsfounilas 0%) , 2 = cytoplasm melusaudiudeu 1-25%, 3 = cytoplasm
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Bioactivity tests of the metabolites from antagonistic fungi against plant pathogens

mAad_qamne uaz vy afeomes

Saowapak Suwannapong and Kasem Soytong

'Dcpaﬂmcnl of Plant Pest Management,Faculty of Agricultural Technology, King Mongkut’s Institute of Technology
Ladkrabang , Bangkok 10520 , Thailand ; e-mail address : Kasem_soytong @ excite.com

UNAALD : NI TAANIINING 031 Trichoderma harziamum PCOI(160 niu), Trichoderma hamatum PC02 (224 nTu)unz
Chaetomium globosum CG (284 n¥u) Tau1§ Hexane , Ethyi acetate unz Methanol (iufminznie misadad 18 Ao Thz-H
2.91 niu, Thz-Et 1.08 niu , Thz-M 6.06 niu, Thm-H 5.16 n3y , Thm-Et 7.29 niu , Thm-M 6.06 niu , Cg-H 1.03 niyr ,
Cg-Et 1012 nfu oz Cg-M 31.43 niu misadadina & lunaoeunisnengninszduanududu 0 .10, 50, 100 unz 500
pg/ml #:ﬁunﬁunns:-?mu:§01 wna lsnfty vnnsmamoumsaaadinanlundudimsafmioiveades: Colletomrichum
gloeosporioides Isolates CTO1 , CT02, CTO03 unz CTO04 (eruvin IsnuwouuninTuadu) i nsiug afremlef 50% (EDyg) A1
ii munfnn 7. harzianum PCOT mud msaiia Thz-H , Thz-Et unz Thz-M fin1 ED iiwiu 59, 6 unz 46 pg/ml audidu ms
afintn . hamatwm PCO2 wusiansafin Tam-H , Thm-Et uns Thm-M iif ED,, vixiy 370, | unz 42 pg/ml mud Ay maain
33 Ch globosuni CG wuir miseda Chg-H, Chg-Etunz Chg-M A1 ED_ 13w 51, 1367 unz 2843 pg/ml mudidy
MIMATIUMIHAANIME0IIRING 1) T adudants i anaiveados) Fusarium oxysporum f.sp iycopersici (runnTsmiion
usiiemem) Shnssudinafismled sow (EDy) il An qiradann T harziamem PCOIwuimisada Thz-H . Thz-Et naz
Thz-M iif1 ED, tiviu 13, 2376 unz 30 pg/ml At dy misananinaisadaein T, kamatum PCO2 nuiimisada Thm-H |

Thm-Et unz Thm-M Him ED_ 0d1vu |, 3 wnz 10 pg/ml muidy caainsindest Ch. globosum CG wuit misaia Chg-H |

Chg Etunz Chg-M fim1 ED_ vivdu 185, 4487 unz 16 pg/ml miudidy

Absiract : The cultures of Trichoderma harziarumPCO1 (160 g), I. hamatum PCO2 (224 g) and Chaetomium glcbosum
CG (284 g) were extracted by hexane, cthyl acetate and methanol and yicld Thz.H 2.91 g, Thz-Et 1.08 g, ThzM 6.06 g ,
Thm-H 5.16 g, Thm-Et 7.29 g , Thm-M 6.06 g, Cg-H 1.03 g, Cg-Et 10.12 g and Cg-M 31.43g. These crude extracts
were tested for_inhibition of plant pathogencnic fungi at the level of 0, 10, 50, 100 and 500 pg/ml. Result showed that
Celletotrichum  gloeosporioides 1solates CT01,CT02,CT03 and CT04 (citrus antracnose) were inhibited by the crude
extracts from I. harzianim PCO1 gave the EDyo value of Thz-H , Thz-Et and Thz-M which were 59 , 6 and 46 pg/ml
respectively.Crude extracts from 7. hamatum PCO2 gave the EDg value of Thm-H | Thm-Et and Thm-M which were
370. 1 and 42 pg/ml respectively. Crude extracts from Ch. globosum CG gave the EDy, value of Cg-H , Cg-Et and Cg-M
which were 51, 1367 and 2843 pg/ml respectively. These crude extracts wers tested for inhibition of Fusarium
axysporumi f.sp. lycopersici (tomato wilt). Result showed that crude extracts from T° harzianum PCOI gave the EDy,
value of Thz-H , Thz-Et , and Thz-M which were 13 , 2376 and 30 jig/ml respectively. Crude =xtract from T. hamatum
PCO2 gave the EDye value of Thm-H | Thm-Et and Thm-M which were 1, 3 and 10 pg/ml respectively. Crude extracts
from Ch. giobosum CG gave the EDg value of Cg-H , Cu-Et and Cg-M which were 185 | 4427 and 16 pg/mnl

respectively.
o

Methodoicgy : Mycelial dry mats of tested antagonistic fungi were blended and wxtracted with Hexane (1:1 v/v). Crude
extracts were filtrated and evaporated by rotary vacuum evaporator. The residue extract with ethyl acetate and methanol
were uscd in the same method. The experiment was done by testing each crude extracts which incorporated to PDA at the
concentrations of 0, 10 , 50 , 100 and 500 pg/ml. The plant pathogenic fungi , C. glozosporivides 1solates
CTO1,CT02,CT03 and CTO04 (citrus anthracnose) and F. oxysporum f.sp. Iycopersici (tomato wilt) were cultured on PDA
plates and incubated at room temperature (27-30°C) for 10 days. Each pathogens was transferred the agar disc (0.3
cm.dia.) to the middle of tested medium plates (5.3 em.dia.) and incubated at room temperature for 7-10 days. Data were
ccllectzd for spore producticrn and computed analyses of variance using Randomized Completely Block Design with four
replications. Mean comparison was calculated Duncan's Multiple Range Test at P = 0.01. Anzlysis value of Effective

Dose (EDyp).

Resuits, Discussion and Coaclusion : The crude extracts of T. harzianum PCOl and Ch. glcbosum CG with methanol
gave the highest yield more than with hexane and ethyl acctate with similar to the work of Lhaorit and Wannachai (1).
The crude extracts of 7. hamatum PC02 with cthy) acctatee gave the highest yicld more than with hexane and methanol.
These crude extracts were tested for inhibition of plant pathogenic fungi; C. gloeosporioides isolates CT01, CT02, CT03
and CT04 and F. oxysporum [.sp. lycopersici. Result showed that crude extracts of 7Thm-Et, Thz-Et and Cg-H gave the
highest inhibition of spore production for C. gleeosporioides Isolates CT01 , CT02 , CT03 and CT04 which the EDs
value was |, 6 and 51 pg/ml respectively. The crude extracts of Thm-H , Thz-H and Cg-H gave the highest inhibition of
spore production for F. oxysporum (.sp. lycopersici which the EDg, value were 1, 13 and 16 pg/ml respectively. This
result similacly with Amemiya(2) which reported that antifungal substances produced from culture filtrate of Chaefomium
globosum inhibited spore germination of Verriciliium dahliae at 32 pg/ml. However, this fundamental investization
should lead to further application crude extract of antagonistic fungi to control plant pathogens or as a <ourze of new
formulation product.
Relferences: (1) Lhaorit,, N and Wannackai, W. (1996) B.S. Special problem. Department of Chemistry ,

Faculty of Science. Khon Kuan University.

(2) Amemiya, Y., Kondo, A., Hirckawa , T. and Kato ,T.1994. Tecknizal bellctin of Faculty of

Horticulture . Chiba Uiiversity. 48(2):13-18.

Keywords: Trichoderma harzianum PCO| | Trichoderma hamatum PC02 , Chaetomium globosum CG
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