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Abstract

Samples of healthy

strawberry leaves were collected from the farmers’ fields in
Samoeng district, and the planting plot of Hort. Department, Fac. Agri., CMU, Chiang Mai.

Isolations were made and 236 isolates of epiphytic fungi were obtained. The fungi were tested on
their efficacy for growth inhibition of two pathogenic fungi Colletotrichum sp. and Phomopsis
obscurans using Dual Culture Technique. Results showed that the isolates can be divided into 4

antagonistic groups: 1) Grew at equal rate to pathogen; 45 isolates could compete with
Colletotrichum sp. and 50 isolates with P. obscurans. 2) Inhibited growth of the pathogens
(showing clear zone); 19 isolates and 10 isolates inhibited growth of Colletotrichum sp. and P.
obscurans respectively. 3) Grew faster than, and covered the pathogen; 5 isolates with
Colletotrichum sp. and 3 isolates with P. obscurans. 4) Grew slowlier than the pathogens; 167
isolates and 173 isolates grew slowlier than Colletotrichum sp. and P. obscurans respectively.
The isolates from group 2 and 3. were used to study further on their efficacy for inhibition of spore

germination and spore production. It was found that the fungi identified as genus Penicillium

isolate 408 and isolate 713 showed highest inhibition on spore germination and spore production
of Colletotrichum sp. with 40.86%, 40.84% and 27.13%, 27.07% reduction when compared with
control treatment respectively. Similar results were obtained from testing with P. obscurans, both

isolates showed reduction of spore germination and spore production as 32.05%, 29.91% and

26.70%, 26.06% respectively. The isolates from group 3 identified as Trichoderma sp. isolate

923 and Mucor sp. isolate 532 showed highest growth, could cover the pathogens in a short time.

The four antagonistic isolates were tested in the greenhouse for control of Colletotrichum

sp. causing anthracnose of strawberry. Results showed that spraying Trichoderma sp. isolate 923

prior to inoculation gave lowest percentages of diseased leaves and disease index as 22.22 and

25.62 respectively. However, when spraying antagonists after inoculation showed different results;

Penicillium sp. isolate 408 gave better control than Trichoderma sp. isolate 923 i.e. percentages of

diseased leaves and disease index were 23.53 and 40.10 lower than 23.73 and 39.37 respectively.

Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University
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Antagonist Pathogen Hoeost References
Actinomycetes
Streptomyces sp. Macrophomina phaseolina ~ Sunflower Hussain L1azAML, 1990
and
Mungbean
Pythium debaryanum Sugarbeet Tahvonen, 1982
P. splendens Geranium  Bolton, 1978
P. ultimum Pepper Turhan (16 Turhan,1989
Rhizoctonia solani Pepper Turhan 118 Turhan,1989
Bacteria
Arthobacter sp. P. debaryanum Tomato Mitchell tiae Hurwitz, 1965
Bacillus sp. P. ultimum Snapdragon  Broadbent linizAlz, 1971
Sclerotium cepivorum Onion Utkhede 182 Rahe, 1980, 1983
Erwinia herbicola P. ultimum Cotton Nelson, 1988
Pseudomonas spp. Aphanomyces euteiches Pea Parke tinenale, 1991
F. oxysporum f.sp. dianthi Carnation  Van Peer 1122 Schippers, 1991
P. aphanidermatum Cucumber  Elad 1iag Chet, 1987
Fungi
Chaetomium globosum  P. debaryanum Squash Harman llaznde, 1978
Gliocladium virens P. ultimum Cotton Howell, 1982, 1991
Penicillium oxalicum Pythium spp. Chickpea Trapero-Casas UazAds , 1990
Trichoderma hamatum - Pythium spp. Pea, Radish . Harman tiazaie, 1980
T. harzianum Pythium spp. Cucumber Taylor llaznale, 1991
Botrytis cinerea Strawberry  Tronsmo (1@ Dennis, 1977
Mucor mucedo Strawberry  Tronsmo 462 Dennis, 1977
T. koningii Pythium spp. Pea Lifschitz tagame, 1986
T. pseudokoningii B. cinerea Strawberry  Tronsmo U2 Dennis, 1977
T. viride P. ultimum Pea Papavizas L6¢ Lewis, 1983
B. cinerea Strawberry  Sutton tiaZ Peng, 1993
Verticillium biquttatum R. solani Potato Jarger 14a% Velvis, 1985
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. Trichoderma viridae uaztﬁammammmuummaemum‘lu spore suspension VYB3
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Trichoderma viridae HNudu 10° conidiaml Wuhasnaan s Iae9INEDI)
F4 ) 14
Colletotrichum trumcatum V¥ot 1mmaﬂsﬂ brown blotch uaznﬁﬂﬂqm%i 1 Colletotrichum
trumcatum UMAUNINUUAZHY spore suspension ¥BY. Trichoderma viridae a3 lWuhemnsn
aamstialsalumlalgnld
o 5 3 = {a o 3 & &
Vinas et al. (1997) lémmsAnyu¥egauniinnsauuivewelilouasunsineg
a Lo ‘y = : = d’
anuihulilndAeies Penicillium expansum aunglsnT @Y (blue mold) KAZIF¥DI
£ 4
Botrytis cinerea AUWMATIATIAM (gray mold) 1AZI¥8371 Rhizopus nigrican tung lsani1 13
¥ 9 .
Tawel (Rhizopus rot) Wudndevinuaiusnla 92 lelaan awisaaauunavsunauuna
b 4 1 ¥
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b 4 [} H
#msUgnIEs. (inoculate) #1MA15A B. cinerea MM 10°cf/ml uaZ R nigrican
anududy 10°cfwm! wun lidsingemisveslsa anuansnlunisnaungy P. expansum
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TReteauyssiile amududuvesgdunidlgilnduvuiduunz1¥ pathogen inoculum A
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9 o dy [3 N a 9 a A’ a
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MKP5112, J2IMR3-2, K2J131-2, ISR3-1, NOP541, K1KM134-1, NOP5112 tiag MKP33222
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Perello et al. (2003) ldueniFeninmrvesndatm@nu¥es Trickoderma spp.
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b
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F 4 3
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szezm 14 Yy udnhinnisuinguesudesiuon ldannlgisemnavuiuidenauvg

o y
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¥ ¥
P = ¥osiaung lsa, A = osmljilnd

4. ovsmameulszimEnmveaesnlfinmifuenldondsluanseseiiune
Colletotrichum sp. $a2 Phomopsis obscurans luﬁaaﬂﬁﬁﬁmx
ﬁmﬁanﬁs’ai1ﬁ'lé'maeuqmﬁnﬁﬁmsrﬂuﬂﬁﬂnﬁﬁﬁﬂmﬁm}'ﬁﬁﬁqﬁm 2 ngu fe
t“l!;ﬂﬂﬂiillﬁﬁﬂﬁtﬁﬂ clear zone YU Colletotrichum sp. W0 Phomopsis obscurans Lmzﬁ; 037 'Iﬂtjll
fiannsanSounagulnTaiives Colletotrichum sp. unz Phomopsis obscurans nfnudeRail
4.1 fAnYINANSINUYBINTS antibiotic H3® toxin 1 culture filtrate maengﬂswﬂﬁi’]nﬁ
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et = o g 3 . A
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e
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1¥031 Colletotrichum sp. 0 : Mucor sp. 1olaan 504 v : Mucor sp. 1olananss2

b 4 ¥
@&widhe = Talativoudesiaung, Auvan = InTallveudeslfilmd)

25



4 ) A a - a
PN 15150 Trichoderma sp. 1o lman 923 Rusnuannsoluntswiy daniueznignln
¥
AQUITD3T Colletotrichum sp.

34 ¥
P a J
@udho = 1nlativeuFestama, druwsi =Inlativeauvesnljilng)
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14
culture filtrate 5 HaAARS 9INNITATIADUAIWIBNVBIA1ES 1AU haemacytometer WU TUFO
a a 3 ar c’l o 4
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culture filtrate 5 HnAans SINMIAIINABUAINNBNYBIAYDS 1A haemacytometer wide
51 Penicillium sp. 10 1%1an 408 sz~tmﬁmwa*nfm‘lumsunmmsaaﬂ‘uamﬂewmwaﬂ
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UszAniamangalumsiudinsadnmloiveu¥es1 Phomopsis obscurans Tnviinlosiaun
° ol o 6 da aa o A 6 da an o A
$nualesnna 1 5u 143 x 10° aledAianans Juft 3 1.96 x 10° mlesainnans un 5
d a Ao s 4 o aa £
2.23x 10° milosAlaaans uazdud 7 250 x 10° ardos/AHaddns FWADINNYAAIVNY 26.70%
& a o et Sd de o 6 S a aa -
dienSvuioutuganiunuitinlesisuasueailes 29.20 x 10° mleiAiaddas seennae
} 4 v
$051 Penicillium sp. olstan 713 TaefinlesiFudsumlesion 1 14 142 x 10°
¢ s an @ A d A aa o { o a A Y i
aed/Ainnans Suf 3 2.06 x 10° ailesAiadanas Tun 5 2.54 x 10° adesAanany uaziun 7
6 d a2 Ao 2 A = o et
3.14 x 10° milesAiadinns HMAWINYAAIURN 26.06% WenlSoumsunuyanIUnUNL

wlesisuasuauaalos 2920 x 10° ailedAiaaans (a1 10)

)



/s o s g §
1519 7 nlesiFuamssenvosalesuoudest Colletorrichum sp. 14 culture filtrate Y9395

Ui leTanandreq 9 1,3, 5 uaz 7 3u

nlesiFunnissen’
1olastan No. 17 3% 5% 79U
H,0 (control) 32.14° 39.43 48.59 57.24
PDB (control) 34.95 45.12 56.34 66.38
Aspergillus 003 17.73 21.94 29.10 33.31
Aspergillus 109 20.00 28.60 30.00 35.35
Aspergillus 309 23.60 34.44 39.38 42.19
Aspergillus 903 23.88 30.27 34.16 39.16
Penicillium 408 14.25 18.00 20.51 24.52
Penicillium 421 19.60 28.75 36.12 4234
Penicillium 510 2021 27.73 30.32 33.34
Penicillium 701 16.05 24.16 30.06 32.20
Penicillium 702 15.00 22.50 28.42 34.50
Penicillium 706 21.14 25.64 31.65 36.50
Penicillium 710 16.72 28.45 32.14 35.78
Penicillium 712 18.12 29.63 35.60 39.12
Penicillium 713 15.06 19.42 21.34 25.54
Penicillium 715 17.65 20.49 24.39 26.61
Unknown 107 24.43 32.23 42.06 47.47
Unknown 302 23.65 29.13 35.14 4155
Unknown 406 24.06 28.00 33.34 36.45
Unknown 618 18.60 24.16 27.21 29.80
Unknown 714 22.34 28.75 32.54 41.20

1o 4 o
ANRNDYAIN 3 1

23 4' P ] aa aa
ﬂ'llﬂﬁU‘B'lﬂﬂ'ﬁﬂ_r%Uﬂlﬂﬂﬂﬂ')]ullﬁﬂﬂ'n‘n']ﬂﬂﬂﬂIﬂﬂ')ﬁ LSD

CV (%)=0.76 %

LSD 5, =0.36
LSD = 0.48
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¢d o ¢ q 1
A1513 8 WlesIFuAMssenvBIa o 5UBUYB 1 Phomopsis obscurans 14 culture filtrate ¥81¥0

s1lfilny loTanansnen 91 1,3, 5uaz 7 Ju

nlesiduamsaen’
elaian No. 1M 394 53U 73
H,0 (control) 3521 45.42 53.34 60.35
PDB (control) 36.69 47.23 58.12 69.47
Aspergillus 003 19.72 28.56 37.73 41.36
Aspergillus 109 2223 29.12 38.64 45.30
Aspergillus 309 20.43 27.65 36.12 43.27
Penicillium 408 16.23 24.12 31.76 37.42
Penicillium 701 21.43 27.04 34.41 4231
Penicillium 702 22.96 28.64 34.62 42.70
Penicillium 710 23.42 29.12 35.04 40.53
Penicillium 712 22.84 27.96 33.12 39.74
Penicillium 713 18.74 25.65 32.43 39.56
Penicillium 715 19.56 27.24 35.26 39.65
LSD (g5, = 045 CV (%) =0.81%
LSD 0.59

ooy
) W H
AUNRYIIN 3 B

?amageinnsulSoumeunnuuanMaNn1eana lagds LSD
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v ¥ ) b 4
15199 SnumlesInaoveues Colletotrichum sp. 1 culture filtrate vouFes1Ifilnle

Tasanaeq 91 1, 3,5 uaz 7 3u

snumlesindy (x10°spore/mi)’
TolwanNo. 14 37U 5% 75
H,0 (control) 1.32° 3.51 6.23 12.15
PDB (control) 1.97 7.54 24.03 30.17
Aspergillus 003 1.44 2.74 4.21 5.70
Aspergillus 109 1.41 2.23 4.90 6.40
Aspergillus 309 1.45 2.96 3.84 5.22
Aspergillus 903 1.43 3.87 5.75 6.37
Penicillium 408 1.44 1.64 2.84 3.04
Penicillium 421 1.44 295 443 5.24
Penicillium 510 1.50 2.01 3.56 428
Penicillium 701 1.44 2.87 426 6.53
Penicillium 702 1.45 273 3.14 5.35
Penicillium 706 1.45 2.06 3.85 4.08
Penicillium 710 1.44 1.65 297 3.16
Penicillium 712 1.43 1.95 201 3.22
Penicillium 713 1.44 1.65 2.84 3.10
Penicillium 715 143 1.75 284 3.12
Unknown 107 1.52 222 3.87 5.51
Unknown 302 1.46 2.14 3.65 5.68
Unknown 406 1.52 2.23 342 5.16
Unknown 618 1.43 2.64 4.94 5.18
Unknown 714 1.51 2.16 451 6.55
LSD 5= 0.17 CV (%) = 2.82%

LSD g, = 0.23
1] o
'aunaeen 3

21 P ' aa ac
ﬂ‘Imaﬂmﬂﬂ‘lillﬁtlllmfjljﬂ‘)”lmmﬂﬁ’lw‘t‘l’lNﬂ’ﬂﬂiﬁﬂ’)ﬁ LSD
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o ¢ 4 3 4
#1519 10 1o IR AuYeuTDI1 Phomopsis obscurans 1 culture filtrate Y031¥8351

Ufilnsdle Tmanaeq 9 1,3, 5 unz 7 5u

ﬁ]ﬂ?ﬂﬁﬂﬁ%!ﬂéﬂ (xll)‘spore/ml)l
lelaian No. 17 3% 53w 7%
H,0 (control) 1.45° 2.96 3.42 5.30
PDB (control) 1.40 6.18 23.42 29.20
Aspergillus 003 1.46 2.57 3.54 427
Aspergillus 109 1.42 3.01 3.96 4.45
Aspergillus 309 1.44 2.84 3.75 433
Penicillium 408 1.43 1.96 2.23 2.50
Penicillium 701 1.41 2.12 2.65 3.23
Penicillium 702 1.45 225 2.87 3.42
Penicillium 710 1.42 221 2.86 3.44
Penicillium 712 1.44 2.23 2.82 3.36
Penicillium 713 1.42 2.06 2.54 3.14
Penicillium 715 143 =1 2.62 3.17
LSD 5= 0.12 CV (%) = 2.07%

LSD 5, =0.16
[ v
'aundeen 3 9

20 = 3 1 aa =)
ﬂ“lmﬁﬂ%’lﬂﬂ'ﬁl']ﬁHﬂmU‘Uﬂ')'muﬂﬂﬁNﬂN'dﬂﬂTﬁU’Jﬁ LSD
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¥ ) b d b4
42 AnnmsnsaAu Taveudesniilmingud 3 vuemisidoate
b 4 v
nnmsfineanMnsaudn laveadesniilaitianuaunsonsanlnaguiala
) 4
$1989¥031 Colletotrichum sp. Wog Phomopsis obscurans TavSavnunardurmgudnaisinlail
» » »
You¥o3MAT 1,3, 5, 7, 9 48 14 Tuuuemsioulie wuh Trickoderma sp. 1o Tstan 923 i
o = S o Y Y 4 o =t o b 4 “
oamssyAvlaange TasTavnaduiguinnielnlaiiluiui 1 14 15 suAmasuos
a o dy &' @ o @ 9 8 '3 ay Y 1 v A
IgAuemssudeluiun - 7 FannaveuduriguinanIalaiildmidufe 9.0
o 4’ R P L) a ad & g
FUAAT uaziFesiioasmsesauAu ladfigasosnsu A 15851 Mucor sp. 10 1#an 532
o Y 3 I’ 1 @ e ¥ a = ‘ « d’ ’ Ay
TasIavnaduriguanan Ialaiiludun 1 18 137 wudwasusseignunuemsitouse
@ o o 5 ] I'4 Ay voar - a o ar 4’
Tuiui 7 Favnaduriguinaninladilamiiu fie 9.0 wudAies SMSUITs) Aspergillus
vl ) (=4 dy Ay o o A’
sp. loTatan 219 uag 913 wIgAus UL WIsRsATe U U 14 Uaz¥31 Mucor sp. lo Tsan
a o y 4 o ° o 4 :
504 w3 guAN UL IMsIsuFa ludun 9 (ns1s 11) Seldhmsaaendesmadesle Tman
¥y v
#0193 Trichoderma sp. 1o 1stan 923 Ung Mucor sp. 18 lasian 532 ovirlinaassluann
SoUNANDY
1 4 ]
M1 11 dasimasaay Inveaudesnlfilsiifianuaunsalunswsalnaquialail
1 4
o 1 o
Y0uUF031 Colletotrichum sp. L0 Phomopsis obscurans Tnmmmmﬁ"umquaﬂma

Ialaiin 1,3,5,7,9 uaz 14 3u

vnadumnguanmalalail (sudnns)’

Yolaian 19 3% 53U 7% 9% | 143
Colletotrichum sp. 0.00° 2.57 433 5.47 6.20 7.57
Phomopsis obscurans 1.23 4.67 7.59 9.0 9.0 9.0
Aspergillus 219 0.73 5.0 5.93 6.50 7.93 9.0
Aspergillus 913 0.53 5.0 6.60 737 8.57 9.0
Mucor 504 1.10 7.26 8.33 8.73 9.0 9.0
Mucor 532 1.37 7.33 8.47 9.0 9.0 9.0
Trichoderma 923 1.50 8.26 8.70 9.0 9.0 9.0

LSD 5, = 0.30 CV (%) = 2.86%
LSD ,,,, = 0.40

v v
'aunagen 3

2 A - ' aa et
AmasnnmsfsouRouaNuuAnA 1IN Naaa 1ae35 LSD
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5. amameuszimEnmvesdesnifimifuenidnniluisiudesimmelsauouumsn
TugluanmlsaSeon

'lﬁ'ﬁmﬁam“'vyasﬁﬁﬂizﬁn‘ﬁmwﬁﬁqaﬂmmjuﬁ 2 A013031 Penicillium sp. "loTaiam
408, Penicillium sp. 1o 1wan 713 smzna_'n‘?i 3 ADiB031 Trichoderma sp. 1olaan 923 uag
Mucor sp. 18131an 532 uniimsnageuluanmisounanss

5.1 inﬂfniTlﬂﬁﬂllﬂ§$§ﬂ§ﬂ1w‘llﬂ~3l§ﬂi1ﬂﬁi‘]ﬂﬁﬁﬂﬂﬂ]iﬁﬂﬁu spore suspension Y84
(3031 Colletotrichum sp. 13,5 1az7 5u Tﬂﬂmsﬁ'u97114'Ju‘luuazv‘:uﬁﬁaluﬁqm“l’;ﬁtn’f‘lma1ﬂ
WU i‘im'au“hjﬁgﬂL‘?;m%ﬁmwsﬁaﬁﬂw'm%as1ﬂﬁﬂnﬁ'lﬂué’mﬂunm 3 fuldwadiiqauas
SszamEnmangandnmigniFermauduiiunm 7 fu WuiSes1 Trichoderma sp. o
Tiam 923 fideddudsnnlufigniSosn Collerorrichum sp. iuifis 22.22% us
niwm 14 Su dssdnsammsaunulsaanas Tashuiui 14 wunledidudinouludign
oinmoiuaushy 25.00% T09nuNRe e Penicillium sp. 1olaan 408 Flesidua
i‘hmu'lnﬁgm‘?;aﬂ Colletotrichum sp. WY 23.74% ‘v 7 Fu Uszanimwyeams
aunuTsnanas Taolududt 10 nunlediSudinmulufigniderdvhme 25.00% uazufl 14
wy 33.32% dlenfieudeuiuyamuquitinlefdudsnnufignderiiaei 7, 10 uaz
14 Su il 38.60%, 38.82% oz 44.44% MR mmfuﬁmﬁ"iﬂffuﬁﬁﬂuﬁgnﬁ;aﬂ
Colletotrichum sp. Wi wuiui‘?aﬁaﬁu spore suspension maaﬁ;as 11J§‘i]ﬂy"1ﬂu’c’1'mflunm
3 Ju Wwaﬁﬁqmmzﬁﬂszﬁwfi’mwﬁﬁqﬂnﬁ'qmﬂv’i1msﬂgnﬁ’;ammquﬂuﬁmﬂunm 73U
W0T Trichoderma sp. Tolaan 923 Tulesiudmuamlufignidedvhnaniesiign
fio 25.62% uandsen 7 hnlszEnsnmnisnaugulsnaans Taeludui 10 nunlesiSud
adimlfgnidedime 34.32% uashuiudl 14 nueddusufimiuigndednhme
42.65% SOMMROIROT Penicillium sp. "lolsiam - 408 Slesiudaunmlufigniderdh
e fie 29.63% uazndenn 7 Tumuinlsgnsnmmsaovau Isaonns TaoluSufl 10 wy
alesiSudviimlufignifertvime 35.67% uazlusudl 14 wuleifuduimluiignide
Whaw 45.66% u’?aul?tmnﬁtmﬁuqnﬂmquﬁﬁxﬂaﬁﬁuéﬁuﬁﬁﬂuﬁgm‘?:en’fw‘ha1ﬂ"v’; 7,
10 uaz 14 u 1ilu 67.68%, 75.45% uag 87.31% M1y (131 12-13)

5.2 mnms‘nﬂﬁa‘uﬂizﬁnimmmﬁ;aﬂﬂﬁﬂﬂﬁuﬁamsﬁaﬁu spore suspension Y83
031 Colletotrichum sp. 113,510z 7 3u Tﬂﬂmsﬁu%"mm‘lmm:ﬁfuﬁﬁﬂuﬁgnzi’?&ﬁ’:’wﬁ1aw
e°mw‘lnﬁgmé’:an’hﬁmwni’}aﬁﬁﬁu spore suspension mmvf:asnJﬁ’i]ﬂﬁ'hJut’l"ﬁ]unm 3 ung

[ 9 ad a o ad o 4 [ 3 1
5 31 Mnadga uazliss@ninmangandsnndanieaimg Isaudniunm 7 54 wuh
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@051 Penicillium sp. Tolsiam 408 # 3 Su Tedudinluiigniden Colleworrichum sp.
Whvann 23.53% uAndenin 7 TurlszAnBnmvesnsauauTsnanns Taolufuii 10 wy
aedidudinnulufigndodnime  2778% uorhufi 14 2857% sesnaniieidon
Trichoderma sp. loYwan 923 # 3 Suutnz Penicillium sp. loTwwan 408 #i 5 Ju Tulesidud
ﬁm’m‘lnﬁqmi%n Colletotrichum sp- Wihmoiusniudiiiu fie 23.73% 3¢ hiinnw
HANARAUMIIRATISDT Trichoderma sp. 1olaan 923 uanasein 7 Ju dsz@nsnmms
aunuTsnanns Taohiii 10 wunlesiSursnoulufigaidadians 27.78% waz 28.57%
waslufuii 14 ﬁtﬂeﬂc‘i‘mﬁﬁm'm‘lw?'lgnﬁ';a1§1ﬁ1a1uluﬁ1muﬁwi1ﬁuﬁa 3332% 1o
nﬂ?amﬁauﬁwﬁmnquﬁi’uﬂaﬁ%uﬁ'ﬁm'Ju'lu‘v"ngns‘?’au’hﬁ1a1ﬂi’i 7,-10 waz 14 u 1iu
38.71%, 38.89% WO 44.44% AIUAIAY fnmﬁy'uv‘hmsiﬂﬁuﬁﬁﬂuﬁgm‘ﬁeﬁ Colletotrichum
sp. 187ha10 wduiipfany spore suspension 11mni";aﬂﬂﬁi‘]nﬁ"lﬂuﬁ"stﬂunm 3 Su Winod
ﬁqmmzﬁﬂszﬁw%mwﬁﬁqwﬁai)1ﬂ1lgm’1":aa“umqiiﬂuﬁ'mfluna'l 7 % wuhiden
Trichoderma sp. 'loTwiam 923 inlediSusviim lufigniasiaodiooiiqe Ao 39.37% ua
wien 7 u dssAnsamlumsniunulsnanaddaoTuiud 10 SnlediSusiuiimlufign
Fordias 43.42% tinehedudt 14 TnlesdudAuiinalufignierdiiim 47.76% sesnan
Ae13e51 Penicillium sp. 1o Tian 408 ﬁtﬂagxéuﬁﬁuﬁﬁﬂnﬁgnﬁ;ﬁ]ﬂ Colletotrichum sp. 19
e 40.10% wasn 7 uszdnsamlumsmuguisaaanslasTudui 10 Suledidud
Auiimlufigndedninis 4036% wneluiud 14 Tnlosdudmuamluiignierivinay
55.56% wienfouiruiugemuguiitinledSudininluignidedieie 7, 10 uaz 14

Su 1511 63.70%, 74.16% 11AT 85.49% MUMAL (A1519 14-15) (AN 21.)
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dd do 4 4 ° g 1 4 =3
m3 12 wlesiFudsmmlunignierdminareiienu spore suspension vouvesIFilnylo

1 \J 4 ﬂ’ l:l @ [ Q4
qum‘nmm NDUNULYDIT Colletotrichum sp. V1IN 3,5 1ae 7 U ufSouiouiu

YANILAY

nmAany snnluiigniFerivhane (%)’
pathogen 1olaan No. 7% 10 u 14
Colletotrichum sp. (control) 38.60° 38.82 44.44
Trichoderma 923+ Colleto 22.22 22.22 25.00
39U Mucor 532+Colleto 28.30 28.57 28.57
Penicillium 408+ Colleto 23.74 25.00 33.32
Penicillium 713+ Colleto 33.32 33.32 33.32
Colletotrichumsp. (control) 38.60 38.82 44 44
53U Trichoderma 923+ Colleto 27.62 28.57 28.57
Mucor 532+ Colleto 28.30 33.32 33.32
Penicillium 408+ Colleto 28.30 33.32 33.32
Penicillium 713+ Colleto 33.32 33.32 33.32
Colletotrichum sp. (control) 38.60 38.82 44.44
79U Trichoderma 923+ Colleto 33.32 33.32 38.89
Mucor 532+ Colleto 33.32 38.10 44 44
Penicillium 408+ Colleto 28.30 28.57 38.89
Penicillium 713+ Colleto 33.32 38.10 38.82

LSD ,,,, = 1.00 CV (%) = 1.84%
LSD g, = 1.33
Lundoein 3 ¢ luudaznssuds

2t d' 4 ] e ot
Aunasnnsils susua NUUANA1IINITDA 1AY3T LSD
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sd JA da 4 A4 v oo & . 4 ay &
AN 13 nJt)immﬂw‘unﬂﬂ‘lmgﬂnfﬂnnmmﬂmﬂwu spore suspension Uﬂﬂlﬁﬂi’lﬂﬂ'ﬂﬂ}l

} 4 v
1o Tanana199 AouUNUFO51 Colletotrichum sp. 3 3, 5 uaz 7 Tu nissudioy

AugARILAY

ANy mdRaluiignierdiae (%)’
pathogen 1olaan No. 7% 10 Sy 14 u
Colletotrichum sp. {control) 67.68° 75.45 87.31
Trichoderma 923+ Colleto 25.62 34.32 42.65

39U Mucor 532+ Colleto '38.69 46.43 59.76
Penicillium 408+ Colleto 29.63 35.67 45.66

Penicillium 713+ Colleto 36.55 49.82 62.64
Colletotrichum sp. (control) 67.68 75.45 87.31

59U Trichoderma 923+ Colleto 37.19 45.76 54.34
Mucor 532+ Colleto 4345 51.65 62.84

Penicillium 408+ Colleto 39.51 46.74 58.50

Penicillium 713 +Colleto 4547 55.32 67.73
Colletotrichum sp. (control) 67.68 75.45 87.31

73U Trichoderma 923+ Colleto 44.48 53.60 63.15
Mucor 532+ Colleto 5544 61.76 76.34

Penicillium 408+ Colleto 46.54 56.64 65.30

Penicillium 713+ Colleto 53.88 62.98 75.56

LSD ,,, =0.53 CV (%) = 0.58%
LSD 4y, = 0.71

» v
' 1nao91n 3 91 luiAaznssus

23 4 a T aa et
ﬂ'lmﬁtl%'lﬂﬂ'lil‘lﬁﬂl]lﬂﬂi]ﬂ'J'I)Jllﬂﬂﬂ'N'ﬂ'Nﬁﬂﬂiﬂﬂ')ﬁ LSD
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¢d do 4 4 v, & . A |
M3 14 nlesiFuas o lungniadmiiaiuiienuy spore suspension vauvesnifilnyle

b 4 .
Taana199) NaIWUEe31 Colletotrichum sp. Mam 3, 5 uaz 7 Ju alSsumeuny

YAAILAY
paNaNY snnilufignierdiiane (%)'
antagonist 1elaan No. 7% 10 W 14 %

Coletotrichum sp. (control) 38.71° 38.89 44 .44
Colleto+Trichoderma 923 23.73 27.78 33.32
39U Colleto +Mucer 532 28.30 28.57 28.57
Colleto+Penicillium 408 23.53 27.78 28.57
Colleto +Penicillium 713 25.17 28.57 38.89
Coletotrichum sp. (control) 38.71 38.89 44.44
5 Colleto. + Trichoderma 923 27.54 27.65 27.78
Colleto +Mucor 532 25.17 33.32 33.32
Colletot+Penicillium 408 : 23.73 28.57 33.32
Colleto +Penicillium 713 33.32 33.32 38.89
Coletotrichum sp. {control) 38.71 38.89 44.44
7 Colleto +Trichoderma 923 28.30 28.57 33.32
Colleto +Mucor 532 33.32 38.89 38.89
Colleto +Penicillium 408 25.17 28.57 28.57
Colleto +Penicillium 713 38.09 38.10 38.89
LSD 5, = 0.70 CV (%) =1.31%
LSD ;=093

] y
'aundenn 3 1 luurasnssuds

20 = = 1 an an
AundunnmMsidSounouanuanA 1N 19aaa 1as3s LSD
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¢/ I da g 4 A 9 e A& . 4 aut o
AN 15 “Jﬂil°]5u%“uﬂﬂ')1ungﬂﬂfﬂlﬂ1wTﬂ‘lﬂulﬂwu spore-suspension 1!90!1‘651]J§]ﬂﬂﬂ

b 4 [
1o lanand1e naswuios1 Colletotrichum sp. iym 3, 5 wag 7 M wlSoudioy

AUYARILAY

NANY ﬁuﬁﬁﬂuﬁgm&mﬁﬁﬁmw (%)'
antagonist lolwan No. 75u 10 14 u
Colletotrichum sp (control) 63.70° 74.16 85.49
Colleto+Trichoderma 923 39.37 43.42 47.76

35U Colleto +Mucor 532 45.47 58.71 62.63
Colleto+Penicillium 408 40.10 49.36 55.56

Colleto +Penicillium 713 47.63 60.45 63.43
Coletotrichum sp. (control) 63.70 74.16 85.49

53U Colleto +Trichoderma 923 45.40 54.16 59.32
Colleto +Mucor 532 50.22 63.32 66.15
Colleto+Penicillium 408 47.34 55.43 61.43

Colleto +Penicillium 713 51.38 62.16 67.75
Coletotrichum sp. (control) 63.70 74.16 85.49

73U Colleto +Trichoderma 923 49.45 58.41 66.16
Colleto +Mucor 532 53.42 64.53 73.43

Colleto +Penicillium 408 49.42 59.25 68.42

Colleto +Penicillium 713 53.63 64.42 74.54

LSD ) = 141 CV (%) =144 %
LSD ;,, = 1.88

1 2 s act
AANDYIIN 3 4N 1ullﬁa3ﬂiiﬂ')ﬁ

21 A = ' aa ad
ﬂ‘“ﬂﬁUﬂ]nﬂ-lsnﬁﬂi.]lnﬂnﬂj‘lnllﬁﬂﬂ1@“]@ﬁnﬂiﬂﬂ’)ﬁ LSD

b2




AN 20 namsﬂgm‘?:ammqismmuumﬂiummzﬁ;asnJﬁ‘i]ﬂﬁ'la'ImamiNq
1 ﬂgﬂﬁ‘;ﬂi 1 Colletotrichum sp. \tae Trichoderma sp. loTanan 923
- ﬂqﬂﬁyﬂﬂ Colletotrichum sp. W82 Mucor sp. 10 1aan/532
fl: ‘lJQﬂl‘lq;ﬂi | Colletotrichum sp. W@ Penicillium sp. Yolaan4os

4
z ﬂqm‘mﬂ Colletotrichum sp. \\% Penicillium sp. loTanan 713

L




o é
agluazissaimamanaass

[~ A o 1 & a a
nnmsiiuluaasewesmilulsmmihnmsAny nuduialsaueuunsa luaiinann
F 4 ¥ ¥y )
10 Colletotrichum sp. waslsnlund InuenGanitavim¥esy Phomopsis obscurans lui
uarasensves lsausuunsaTuatidnuuzemsvosluugadsudy unaligilielimivou
4 o . ¥ < a 4 H ' o s
iieri1luan moist chamber senungumlesAduRaTY Wonqualeingmeldndesyanssmi
gt b4 ~ " ¥ ar 9 ' 9/ A o dﬂ d’
wualesdla azfeunas Hylsudiuums #a-ho Aeudramay dievhuidsiuuemisiaos
1 a At 9 ﬁ = A 9 d 4 1A
Fovzna lnlafintdnvandulofhufineensuy Wegdnildvesemstosusenunm
ddusouq mwil Mass (1998) 18518913 unz luwpsansowes Muandnuazeimsveslsn
o oA w A = 4‘ lé’
WInd IvendaidnvazvenmaluszesSuusniiuganauiiinauas - Weunavnelngiu
= =) = ) : a 9 T o
swwuveuuaiuduamiomaes nansumadiihana §1nseadha pycnidia Ffutudnnumnn
g é’ 1 o’ a i
dounaiionniuszianuazihizldrd dlons19982075 free hand section asd9gMuld
d 1 i A o o o ]
ndosyansseninyInseadie pyenidia Fegluiloiefy auesTianvamihuadife hilid
A o d’ :s’ 4’ a add o 9 ﬂ P v 2
dieinnfsaemsiiende  sudalalatindanvasduladuduuesdouudulo
H - - o d y
wasusiudesy wulassads pycnidia S81lsnguusvs @d Mass (1998) 1dswan’ld
4 o g z < {3 3
TRusniFenazifuyensges idmSunnanssdely
4{ = I 1Aa Ada o = < e
vnmsueniesifiindfedfidrluvesmasowesilidnuazdnd  udwuss il
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a ¢ 1 28 & ¢ A .
MIN1 Wﬁﬂ15']8ﬂ5'13ﬁﬂjﬂilmuﬂﬂ‘liﬂﬂﬂﬂﬂﬂﬂﬂﬂi‘uﬂﬂl‘]ﬂﬂ Colletotrichum sp. ‘1‘1\! culture

3 .
filtrate vouyesIind 1 1, 3, 5 uaz 7 3u

Source DF MS

Rep (A) 2 0.20459
Day (B) 3 3430.73
Isolate (C) 20 649.354
Day x Isolate (B x C) 60 21.1022
Error 166 0.05229
Total 251

Grand Mean 30.058

LSD ,,, = 0.48
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CV (%) =0.76%



= o -4 . .
M1 2 vamsuasielesiFudmseenvesatlesvele Phomopsis obscurans 1 culture

4 = & a @
filtrate You¥o5 1Ny A 1, 3, 5 uaz 7 Ju

Source DF MS

Rep (A) 2 0.06638
Day (B) 3 3222.10
Isolate (C) 11 741.503
Day x Isolate (Bx C) 33 11.3890
Error 94 0.07772
Total 143

Grand Mean 34.362

LSD ¢,0y=.0.59 CV (%) =0.81%

a o s 1 4
A3 3 HaM S AAIIEHIILTIBTMAVYBUTB Colletotrichum sp. 1M culture filtrate Y09

-1 a ¢~ s
wosnlfiled 1 1,3, 5 uaz 7 3u

Source DF MS

Rep (A) 2 0.02451
Day (B) 3 311.430
Isolate (C) 20 100.261
Day x Isolate (B x C) 60 22.0475
Error 166 0.01189
Total 251

Grand Mean 3.8553

LSD 40 =0.23 CV (%) =2.82%
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A1319 4 wams s IEHIuales NAvUBIUYD Phomopsis obscurans 1u cultre filtrate

} 4 v
youvesnfilng 71 1,3, 5uaz 73

Source DF MS

Rep (A) 2 0.04040
Day (B) 3 139.922
Isolate (C) 11 156.093
Day x Isolate (B x C) 33 39.0369
Error 94 0.00578
Total 143

Grand Mean 3.6710

LSD 5= 0.16
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CV (%) =2.07%



a ¢ | dE de 4 A 9 o A .
131 5 wamsansizilefisuas i lungnigediaiodionu spore suspension Y89
¥ 4 ]
iwosnlfilnedle Isand19e Aounw¥es1 Colletorrichum sp. e 3,5 uaz 7 5u

nfssumsuiuganug

Source DF MS

Rep (A) 2 3.11648
Day (B) 2 415.212
Isolate (C) 4 559.140
Day count (D) 2 287.423
Day x Isolate (B x C) 8 63.0435
Day x Day count (B x D) 4 30.6490
Isolate x Day count (C x D) 8 22.4681
Day x Isolate x Day count (BxCxD) 16 8.21257
Error 88 0.37934
Total 134

Grand Mean 33413

LSD o= 1.33 CV (%) =1.84%
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- MIN 6 HaM AR IYIesIFuANUNRI luRgRI¥BI IIMBIliowY spore suspension Y84
b 4 ¥ v
Woslfilns leTaans1as nounwdes1 Colletotrichum sp. a1 3,5 waz 7 T

=4 ar
nlSsumsuiuyanIuau

Source DF MS

Rep (A) 2 1.14224
Day (B) 2 2168.72
Isolate (C) 4 4346.13
Day count (D) 2 4435.86
Day x Isolate (B x C) 8 160.723
Day x Day count (B x D) 4 0.33192
Isolate x Day count (C x D) 8 15.3648
Day x Isolate x Day count (BxCxD) 16 3.19491
. Error 88 0.10736
Total 134
- Grand Mean 56.063
LSD (4o = 0.71 CV (%) =0.58%
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MINN7 Naﬂ’ﬁ')lﬂ513ﬂﬂjﬂil‘]fuﬁi]Tu'Juiﬂ“ilﬂm‘ﬂnnﬂ"la’]ﬂluﬂwu spore suspension YN

b 4 1 4 v
wosmlfilnadle Tsmandreq ndswui¥est Colletotrichum sp. Hityan 3, 5 waz 7 Ju

nSsusufuganIug
Seource DF MS

Rep (A) 2 4.15505
Day (B) 2 154.217
Isolate (C) 4 747.770
Day count (D) 7 352.220
Day x Isolate (B x C) 8 42.9895
Day x Day count (B x D) 4 7.94340
Isolate x Day count (C x D) 8 15.2210
Day x Isolate x Day count (BxCxD) 16 17.3851
Error 88 0.18683
Total 134

Grand Mean 32.760

LSD 4, =093 CV (%) = 1.31%
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M313 8 wans s izilesisuanuhA lufgniyerdnianeiiony spore suspension Y83
1 g o o
wosnlfilas leTananarse) nAswu¥es1 Colletorrichum sp. MIN 3,5 1z 7 T

~ o
nffsumsuiuganiugu

Source DF MS

Rep (A) 2 3.34563
Day (B) 2 703.099
Isolate (C) 4 2138.71
Day count (D) 2 3311.05
Day x Isolate (B x C) 8 68.6175
Day x Day count (B x D) 4 14.3187
Isolate x Day count (C x D) 8 31.5468
Day x Isolate x Day count (BxCxD) 16 4.09628
Error 88 0.74986
Total 134

Grand Mean 59.995

LSD )= 1.88 CV (%) =1.44%
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