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Abstract

This study aimed to evaluate the efficacy of three Trichoderma strains (TSU, TSUZ2-03, and PT3.5) in
controlling anthracnose disease caused by Colletotrichum spp. in White Chaiburi pepper, through laboratory. Chili
fruits showing disease symptoms were collected and subjected to a pathogenicity test. Three isolates of the
pathogen were obtained, designated as Chi-1, Chi-2, and Chi-3. Among them, isolate Chi-2 showed the highest
disease severity (lesion width of 0.9 cm.) Results demonstrated that Trichoderma TSU exhibited the highest
inhibitory activity, reduced lesion size on pepper fruits to an average of 0.33 — 0.4 cm, and achieved a 67.26%

inhibition rate, while PT3.5 and TSUZ2-03 showed lower efficacy (38.56% and 13.56%, respectively). Field trials
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confirmed that Trichoderma TSU significantly reduced disease severity (p<0.01) compared to the control group.
These findings highlight Trichoderma TSU as a promising biocontrol agent for sustainable anthracnose management
in White Chaiburi pepper, offering an alternative to synthetic chemical pesticides.
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%nsuds = [(Maasqmeadeniun - Msaiyveatovageu)/natiaendenuaul x 100
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szumvadlaaluiuiinglgn siall Wemawmmlsniaunsoanuandnldfe 50-80% lunsdifinisssuinsuuss (Shi et al.,
2021) dnvauzennsvedsananafusesunatnfivensinduzasduiensnau wionfuiliudmmundnizosiududoutu
GﬁﬂuamwmmﬂﬁﬁmmﬁquzwuLﬁanL@ymﬁﬁuéauu%nmuwaﬁLﬁﬂmm%a Colletotrichum spp.
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11.) Yauedl Chi-3 JANUTULIWINER (SeuunaEdy 0.5 ¥u.) (Figure 1)

Figure 1 Pathogenicity test of three isolates of Colletotrichum causing anthracnose disease on chili peppers. (A)
Chili peppers inoculated with isolate Chi-2 (B) Chili peppers inoculated with isolate Chi-1 (C) Chili peppers

inoculated with isolate Chi-3 (D) Control group (no inoculation)
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3. Uszdnsn1wvas Trichoderma spp. Zumsz?’ueﬁm‘?’”ammg;Tsmzauzmmfua

nMa3suifisussAvsnmueaie Trichoderma anesus TSU, TSUZ2-03 wag TSUPT3.5 wudn anestus TSU &
UsyAnBnmgean lnsanunsnanuuinsosunaldinniian (ade 0.33-0.4 1) wasdidammsiudatogads 67.26% vawd
aneug TSUPT3.5 fiuszAndaimiiunans (Sasinisdudade 38.56%) uar TSUZ2-03 fuszAnsnmaiign (Snsms
fuffaide 13.56%) (Figure 2)

Figure 2 Effectiveness of three Trichoderma isolates in controlling the causal agent of anthracnose in white
Chaiya Buri peppers using the Dual Culture method. A, E, I: control group (without Trichoderma), B, C, D:
interaction between pathogen isolate Chi-1 and Trichoderma sp. TSU, Trichoderma sp. TSU Z2-03, and
Trichoderma sp. TSU PT3.5, respectively, F, G, H: interaction between pathogen isolate Chi-2 and Trichoderma
sp. TSU, Trichoderma sp. TSU Z2-03, and Trichoderma sp. TSU PT3.5, respectively, J, K, L: interaction between
pathogen isolate Chi-3 and Trichoderma sp. TSU, Trichoderma sp. TSU Z2-03, and Trichoderma sp. TSU PT3.5,

respectively

4. nrsmadeuysEansnmnisaIvaulsalusansn

nsAnuUszansamuenteon Trichoderma ‘Lumié”u5@miLﬁfyﬁuaalf??aml,miiﬂiuw?ﬂ wu Trichoderma s
amaneiugianuannsalunsdudensieigrenduladelsaldunndsiuedaiveddymieads (P<0.01) lng
Trichoderma TSU ansnsnéiusnisiasqyweatiolsaldfifian lnsanmnuemvesdulodelsnannio 0.33-0.94 au. Anidy
Yowaznsiiuds 67.26% vauedl Trichoderma PT3.5 way TSUZ2-03 TiAnn9diuds 38.56% uaz 13.56% gty

dmunsiisuifisuaruguusveadoainnlsn 3 Teleian (Chi-1, Chi-2 uaz Chi-3) linunruunneisoged
oddmaadn (P>0.05) Tagleluian Chi-1 Senmsiiudsgeaalunduiiil 29.30% sosasnfio Chi-2 way Chi-3 7i 27.44%
way 18.19% muadyu (Table 1)
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Table 1 Effectiveness of Three Trichoderma Strains in Controlling Anthracnose in Chili Peppers via Spraying

Method
Diameter of lesion (cm)
Treatments Inhibition (%)
1st 2nd 3rd
Control
Pathogen 1.04° 1.06° 1.08° -
Distilled water + pathogen 1.02° 1.03° 1.05° -

A Type of Trichoderma

Trichoderma TSU 0.33° 0.37° 0.44° 67.26
Trichoderma TSUZ2-03 0.98° 1.00° 1.02° 13.56
Trichoderma PT3.5 0.75° 0.75° 0.75° 38.56
F-value ¢ % *x )

B Isolate

Chi-1 0.82 0.84 0.85 29.30
Chi-2 0.85 0.85 0.87 27.44
Chi-3 0.91 0.94 0.97 18.19
F-value ns ns ns -
CV. (%) 32.04 30.26 28.39 -
AxB ns ns ns -

Note: Means in the same column followed by different letters are significantly different at p < 0.01 according to
Duncan’s Multiple Range Test (DMRT).

“**” indicates a statistically significant difference at p < 0.01, “ns” indicates non-significant.

C.V. (%) = Coefficient of Variation; A x B = Interaction between Trichoderma treatments (A) and pathogen isolates

(B)
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al, 2004) Tnglawganeiiug TSU fszavsnimgegn enatomnanauamsalunissdnasujiueifgnigamiens
Lsﬁ’ﬂﬁwaﬂaL%aaWLmImmiq og1lsfiny UszAvSamiiuandnafusewinsanewug Trichoderma enaifientesiusnsins
Lﬁ]%iyLa‘UI@LLaSﬂﬁﬁ%’]\‘imié’Uézﬂﬁl,lﬁlﬂﬁhx‘iﬁu (Benitez et al., 2004)

wiHmamsnaaswandiifiudn Wos Trichoderma spp. anewug TSU annsnmuaulsaueuwnsalualdeogiad
UsgAvBam uidsnsdeaiinisfnusdeluluaninuindensds esandadonsdunndouenadmasoussdnsamusad
fouel L9y gruvndl Ay wazanmAu (Shoresh et al., 2010) uenani AsiinsnedeyszErsioUsidunanseny
%94 Trichoderma siesyuuiinavesivuamudiiureansaunulse

uennil msiimsfinwinalansmuaulsafiasdeatulussduluena wu nswansesnuestuiiisdosiuan

¢

AunureIiiielasu Trichoderma wagn1snana1309NNsNNTINNVBIAaza8WUS (Lorito et al., 2010) N15ANw

q

5 2. Inenmansmsinyssuasasau 1 (1): 01-07

AgriSci. Soc. J., 1 (1): 01-07



Nancha et al. (2025)
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nsauaslsAkauwnsalua Faluwuimeidulnsiedaindouuazdadu sgalsinn arsfinnsfnuwseluudagnas

Wavsuiiudaduwinasufionalinaneuse@nsnnees Trichoderma

AnAnsIuUIENA

Frmdmenansauvauaies gyt nlunisiifoaded veveunm anpimelulaBuazmsiaun
YUYY UMINYSETINE LLawu'aEJ'U%ﬂmiLLax%’mmmuﬁ"’mmﬁmmazé’uﬁuﬁ (unn.) Alinsadiuayusinuninensuay
an1uiiide veveunn ChatGPT dmiunistiemdslunsiFeuiFewnauiving uarliduugidunsdeuiidagli

unaudanuanysalvazsiussuuinngaduy

LONENT 19D

Bell, D.K.,, Wells, H.D., and Markham, C.R. (1982). In vitro antagonism of Trichoderma spp. against six fungal plant
pathogens. Phytopathology, 72, 379-382.

Benitez, T., Rincon, AM., Limon, M.C., and Codon, A.C. (2004). Biocontrol mechanisms of Trichoderma strains.
International Microbiology, 7(4), 249-260.

Department of Agriculture Extension. 2021. Report on the production situation of chili in Thailand. Ministry of
Agriculture and Cooperatives. [accessed 01 April 2025]

Harman, G.E., Howell, C.R,, Viterbo, A., Chet |., and Lorito., M. (2004). Trichoderma species—opportunistic, avirulent
plant symbionts. Nature Reviews Microbiology, 2(1), 43-56. https://doi.org/10.1038/nrmicro797

Lorito, M., Woo, S.L., Harman, G.E., and Monte, E. (2010). Translational research on Trichoderma: from ’omics to
the field. Annual Review of Phytopathology, 48, 395-417. https://doi.org/10.1146/annurev-phyto-073009-
114314

Oerke, E.C. (2006). Crop losses to pests. Journal of Agricultural Science, 144(1), 31-43.
https://doi.org/10.1017/50021859605005708

Regional Science Park, South. (2021). Area-based innovation for community local startups (Full research report).
Thaksin University, Phatthaluns.

Saxena, A., Raghuwanshi, R., Gupta, V.K, and Singh, H.B. (2016). Chilli anthracnose: the epidemiology and
management. Frontier in Microbiology, 30(7), 1527. https://doi.org/10.3389/fmicb.2016.01527

Shi, X.C.,, Wang, S.Y,, Duan, X.C,, Wang, Y.Z, Liu F.Q., and Laborda, P. (2021). Biocontrol strategies for the
management of Colletotrichum species in postharvest fruits. Crop Protection, 141, 105454.

https://doi.org/10.1016/j.cropro.2020.105454

6 2. Inenmansmsinyssuasasau 1 (1): 01-07

AgriSci. Soc. J., 1 (1): 01-07


https://doi.org/10.1038/nrmicro797
https://doi.org/10.1017/S0021859605005708
https://doi.org/10.3389/fmicb.2016.01527
https://doi.org/10.1016/j.cropro.2020.105454

Nancha et al. (2025)

Shoresh, M., Harman G.E., and Mastouri, F. (2010). Induced systemic resistance and plant responses to fungal
biocontrol agents. Annual Review of Phytopathology, 48, 21-43.

Vinale, F., Sivasithamparam K, Ghisalberti Emilio L., Marra R., Woo, S.L. and Lorito, M., (2008). Trichoderma-plant-
pathogen interactions. Soil Biology and Biochemistry, 40(1), 1-10.
https://doi.org/10.1016/j.50ilbio.2007.07.002

ASJ-PM1139

7 2. Inenmansmsinyssuasasau 1 (1): 01-07

AgriSci. Soc. J., 1 (1): 01-07


https://doi.org/10.1016/j.soilbio.2007.07.002

