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Abstract

Root and collar rot in durian caused by the fungus Phytophthora sp. is a major problem affecting
durian yield. The use of Trichoderma sp., a biological antagonistic fungus, is an effective alternative for
controlling pathogenic fungi. This study aimed to select highly effective Trichoderma sp. isolates for
inhibiting Phytophthora sp. A total of 50 Trichoderma spp. isolates were obtained from soil samples
collected in disease-free durian in Nopphitam District, Nakhon Si Thammarat Province. In addition, seven
Phytophthora sp. isolates (P01-PO7) were isolated from symptomatic durian trees. The dual culture assay
revealed that 46 isolates (92%) of Trichoderma spp. significantly inhibited the mycelial growth of
Phytophthora spp. (p < 0.05), based on Dunnett’s test when compared with a commercial Trichoderma
strain. The Trichoderma sp. isolate NSTRU-T93 exhibited the highest inhibitory activity, suppressing the
growth of Phytophthora sp. isolates PO1 and P03 by 66.41% and 80.53%, respectively - both statistically
superior to the commercial strain (p < 0.05). Morphological and molecular identification confirmed
NSTRU-T93 as Trichoderma reesei. These findings indicate that the fungal isolate T. reesei obtained from
durian orchard soil has strong potential for inhibiting Phytophthora sp., the causal agent of root and collar

rot, and can be further developed into a sustainable biocontrol agent for agricultural applications.

Keywords: Biocontrol, Antagonistic, Fungi species identification, Fungal diseases of durian
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3. NAN159Y

3.1 NAN1IAAUENLYDTT Trichoderma sp. 3NAUlUAIUNTEY

¥
=

INNTUENLT D31 Trichoderma sp. 3nAuluaiuiTeuaInIsaAnLdond a9l Ta nvazv 1y 091
Trichoderma sp. Aeilanwuglaladninisiasgyeg1esanda wazadladified o vullautietms laviaun
66 lalwian 3nUwges) Trichoderma spp. MAnuenlaundnangunudnuauglalaivazanvualasnielindes

L - Y & P4 2w °
qanssa iaiduduwnulunisnagaunisaiugues Phytophthora sp. laweslusaunulunisnaaesudiuim

50 loleian fauanslu Figure 1. uag Figure 2.
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Figure 1. Colony morphology of Trichoderma spp. on PDA medium after 7 days of incubation
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Figure 2. Microscopic morphology of Trichoderma spp. at 400x magnification
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3.2 wansuemidasn Phytophthora sp. dmalsnsninlauvenEey

mﬂmﬁu,aﬂL%‘yai'm'mLﬂﬁaﬂﬁ’wﬁum%’&luﬁlﬂuiiﬂ @11150W8NLE 851 Phytophthora spp. Lds1uau
7 loloian (P01-P07) 1 o3 unldddnvazlaladiunnsnetuuueivis PDA gungives Tneid e
Phytophthora spp. lelgtan P01 waz P07 dlaladuuy stellate pattern wazlulelaian P02, P03, P04 uay P06
fignwazlaladuuy radiate wazleleian Po5s Hlalailuuy slightly stellate pattern Tneid o317t 7 Tolaian
devmsaaeudulonisldndomanssad wuiiddleddnvurlifatiiussnirnged  sporangium wuu
ovoid wazin15a§14 chlamydospore #uaa wifanun 1usiuaunin §edenndesfunanisdneives
Suksiri et al. (2018) 17'{5'1&mudwé’ﬂwmgé’mgmﬁmdnﬂué’wmwau%’ya Phytophthora spp. waziiotde
Phytophthora spp. W 7 lelaan wmaasuaNaEnsalunsinlsauulunseulegls detached leaf wuiivn
lolmandauannsalunisnolsauilufienaaeuld TnslunBeuduwansennsinge 2 Sundsandgnideuily

= = 5 % d =% . v o .
YU TDULNANIDYYIUN LLﬁ%‘UEJ’]EJﬁ']SJLTJHUQﬁU'WHﬁ‘U‘Lﬂ@IWfQ LLNaf\]gf‘lﬂa’lMIUﬂ’MLaiﬂU panansly Figure 3.

Figure 3. Morphology and pathogenicity test of Phytophthora spp. (a-g) Colony morphology of
Phytophthora spp. (PO1- PO7) on PDA medium after 7 days of incubation. (h, i) Sporangia and
chlamydospores of the representative Phytophthora sp. isolate, PO1. (j) Symptoms on a durian leaf
inoculated with mycelial plugs of the representative Phytophthora sp. isolate, PO1.

Science and Technology Journal of Sisaket Rajabhat University 19



13815 mansuazmalulad unIneraes1vagaiaziny
Uil 5 adudl 1 (unsAu - quiey 2568)

3.3 miwﬂﬁauﬂizﬁw%mwn’nvﬁut%’aﬂﬁﬁnﬂmau%a 31 Trichoderma spp. Tunissududasn
Phytophthora spp. auglsasiniilauvawizeu

nsnadeulsyavsnmweatesn Trichoderma spp. 1t 50 leleanlunsdudadest Phytophthora spp.
WUINTOIT Trichoderma spp. wiazlolyian anusadud e Phytophthora spp. WANANAY LaAIFIDE1954
Fieure 4. TneiidZosarlunisdudsnisiasyueadule Phytophthora spp. wandlu Table 1. Fanuiniidosn
Trichoderma spp. 31uau 46 lelwan Aadudesas 92 veades1 Trichoderma spp. Tiwenldanunsadudsnis
wigenduledes Phytophthora spp. I wasiliites 4 lelawan léur NSTRU-T319, NSTRU-T44 , NSTRU-T47

waz NSTRU-T92 fildanunsasudanisiasayrenduledios Phytophthora spp. i 7 lelaanlel

Figure 4. Example of antagonistic activity of Trichoderma spp. (T.) against Phytophthora spp. (P.)

using the dual culture test on PDA medium (3 days at room temperature).

Table 1. Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp. Isolates PO1-PO7

Trichoderma Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp.

SpPpP. PO1 P02 P03 P04 P05 P06 PO7

NSTRU-T12  50.33+1.41° 50.73+1.16° 63.92+0.82% 26.15+1.84° 48.17+1.19% 31.07+1.21° 46.81+1.02°
NSTRU-T13  51.11+1.63° 35.99+0.07° 62.40+0.79% 30.95+2.11* 54.88+1.09* 22.31+2.68° 46.04+1.28°
NSTRU-T21  54.42+1.91° 3331+1.42° 56.46+1.02° 28.69+1.61% 56.38+4.37° 33.79+0.63° 46.04+1.48°
NSTRU-T22  59.44+1.46° 41.04+0.86° 59.87+0.78° 41.09+0.68* 43.48+1.42° 3691+0.78° 50.88+1.72°
NSTRU-T23  53.03+2.74° 36.24+0.54° 63.78+0.81% 18.19+1.63° 37.14+1.08% 39.52+2.23° 50.44+2.05
NSTRU-T25  54.69+2.22° 25.24+0.94° 5871+1.12° 36.38+0.65" 35.65+2.83* 28.57+1.74° 52.59+2.40°
NSTRU-T26  61.57+0.73% 41.29+0.28% 5893+2.52° 29.14+1.98% 51.60+0.17% 22.21+1.37° 51.38+0.39°
NSTRU-T31  60.70+2.64° 33.79+1.03° 54.10+1.62° 3339+1.37° 4236+1.02° 44.21+1.15° 45.10+0.89°
NSTRU-T32  63.22+3.54° 41.61+1.11% 62.40+1.88% 16.56+2.80° 37.21+1.27% 27.74+2.31° 49.83+0.71°
NSTRU-T34 - - 66.53+0.86° - 18.94+1.32°  2.82+2.56° 15.58+1.89
NSTRU-T36  61.66+1.94% 44.54+0.78% 67.55+0.99% 37.65+2.98" 45.19+1.94* 42.23+4.50* 56.61+1.16

NSTRU-T38  55.65+3.05° 20.28+0.92° 61.84+1.02% 29.05+1.33% 33.86+1.20a 34.10+0.83° 38.05+0.68°
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Table 1. Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp. Isolates PO1-P07 (Cont.)

Trichoderma Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp.

spp. PO1 P02 P03 P04 P05 P06 PO7

NSTRU-T39  44.32+255° 46.82+1.16° 62.23+0.39% 30.86+1.08" 41.83+0.10° 49.32+1.46° 44.44:2.40°
NSTRU-T310 62.83+3.23% 30.94+0.58° 64.53+3.11% 22.08+1.67° 47.35+1.60*° 32.95+2.02° 57.16+0.10°
NSTRU-T311 49.88+0.00° 26.47+2.60° 56.10+3.08° 16.11+1.84° 3550+2.42* 27.11+1.85° 36.84+0.70°
NSTRU-T313 53.46+1.70° 34.28+1.02° 68.66+0.94* 31.13+0.67* 55.48+2.04* 30.34+0.53° 53.80+0.30°
NSTRU-T314 37.86+1.67° 41.12+2.15° 66.72+1.12% 22.08+0.60° 33.33+0.67% 27.32+1.85° 45.65+1.20°
NSTRU-T316 45.49+0.56° 24.19+1.22° 61.59+0.88% 18.64+1.11° 21.03+1.50* 2555+0.53° 43.72+1.90°
NSTRU-T317 60.22+0.10° 41.29+2.54° 60.59+1.42% 31.95+2.20% 2237+2.31° 19.19+1.30° 42.90+1.05°
NSTRU-T318 51.08+3.68° 35.50+1.03° 63.28+2.44° 25.43+1.74° 50.48+4.12* 38.37+0.50° 43.83+0.10°
NSTRU-T319 - - - - - - -

NSTRU-T320 49.43+0.94° 28.83+0.25° 65.14+0.51% 25.97+0.06° 32.14+2.77* 24.82+1.76° 43.61+0.72°
NSTRU-T41  43.30+£3.16° 33.47+2.10° 45.15+0.58° 27.69+1.97% 3527+1.29° 34.20+0.19° 26.10+2.42°
NSTRU-T44 - - - - - - -

NSTRU-T45  50.09+3.39° 21.42+2.02° 63.67+0.06° 35.02+1.23% 42.95+1.71*> 37.02+0.19° 77.75+0.28°
NSTRU-T47 - - - - - - -

NSTRU-T51  41.68+1.77° 28.58+1.30° 59.07+0.04° 32.22+1.94* 40.27+1.49° 30.45+1.39° 40.25+0.93°
NSTRU-T52  52.16+2.57° 41.61+0.25° 63.01+1.73% 28.05+1.34*> 30.05+1.22* 34.93+1.22° 48.18+0.83°
NSTRU-T53  39.30+5.14° 54.72+2.60° 62.01+0.06* 26.70+1.59* 40.57+0.85* 2596+0.89° 40.53+0.51¢
NSTRU-T54  55.35+2.50° 45.68+1.30° 68.66+2.02% 40.72+1.95* 47.35+2.21* 40.67+0.71° 54.63+1.03°
NSTRU-T55  42.10+£2.67° 38.11+1.41% 67.03+1.91%° 333943657 3550+1.06° 22.94+2.01¢ 43.28+0.21°
NSTRU-T56  41.47+0.14° 26.71+1.85° 6597+0.65% 15.75+1.83° 32.89+0.86° 31.39+1.17¢ 44.49+1.30°
NSTRU-T57  38.01£2.60° 30.29+1.32° 56.46+3.21° 20.63+0.72° 3542+0.58* 29.51+1.36° 48.79+0.93°
NSTRU-T58  42.46+1.84° 47.80+3.20° 63.98+3.11* 37.29+0.15% 41.76+1.12* 39.31+1.57° 49.72+0.74
NSTRU-T59  53.70+1.35° 4560+1.65° 65.34+1.31% 39.91+0.10% 36.24+0.73% 41.29+0.99* 48.68+0.99°
NSTRU-T510 37.68+1.94° 40.15+2.92% 60.43+1.65% 20.18+2.36° 44.44+0.94* 36.70+1.24° 49.56+1.68°
NSTRU-T511 55.95+0.28% 30.21+0.31° 6597+1.42% 36.65+2.33% 30.57+0.64° 38.79+0.07° 46.97+1.29°
NSTRU-T61  48.17+0.03° 38.19+1.12% 62.84+0.30° 30.68+0.85* 23.04+0.72* 27.53+0.77° 51.38+0.91°
NSTRU-T72  58.86+1.08% 25.41+2.67° 62.12+1.25% 30.68+6.52% 27.22+1.03° 31.60+1.14° 45.54+0.06°
NSTRU-T73  56.94+0.38% 30.78+3.33° 62.95+2527 30.95+1.98* 15.73+2.42° 30.24+2.09° 49.34+0.78°

NSTRU-T81  48.62+4.02° 37.13+1.32% 60.87+0.71% 25.70+0.62° 32.89+0.28% 23.98+1.03° 48.79+1.13°
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Table 1. Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp. Isolates PO1-P07 (Cont.)

Trichoderma Percentage of Inhibition of Radial Growth (PIRG) of Phytophthora spp.

spp. PO1 P02 P03 P04 P05 P06 PO7

NSTRU-T83  49.61+1.01° 36.32+2.35° 64.36+0.82% 26.15+3.31° 36.76+1.13% 41.40+0.73% 44.55+0.28°
NSTRU-T84  56.04+0.03% 43.65+4.41% 59.21+0.25° 30.68+2.20° 27.67+0.72° 31.39+1.17° 48.29+0.79°
NSTRU-T91  57.54+0.94° 47.80+1.42° 59.18+2.66° 46.88+1.02% 4504+1.16* 4557+0.68* 43.01+0.92°
NSTRU-T92 - - - - - - -

NSTRU-T93  66.41+0.07° 20.93+1.25° 80.53+0.38" 34.66+3.00* 50.26+0.58* 37.23+0.23° 57.87+0.81°
NSTRU-T94  47.39+0.59° 38.68+3.11° 61.54+1.29% 22.62+4.20° 40.57+0.60* 44.00+0.75* 44.66+0.24°
NSTRU-T101 00.00+0.00° 33.39+3.25° 60.73+1.42* 27.69+3.51° 38.33+0.38% 37.23+0.95° 40.69+1.06°
NSTRU-T102 51.95+3.02° 30.37+0.32° 61.59+0.77% 23.53+2.81° 36.09+0.52* 25.03+0.84° 39.59+0.73°

NSTRU-T104 53.22+3.30° 34.85+1.25° 61.76+0.99° 29.41+0.65% 38.85+0.24° - 35.35+0.39¢

Commercial  49.57+0.05 31.68+4.61 55.99+0.53  20.72+0.67  25.88+0.97  37.33+0.61  45.15+0.82

strain

Note: Superscript letters a, b, and c following the mean values and standard deviations within each column indicate groupings
based on Dunnett’s test (p < 0.05). Comparisons were made within the same column only.

A = significantly higher than the commercial strain;

B = not significantly different from the commercial strain;

C = significantly lower than the commercial strain.

- = No inhibition

Wenansunan1sdud swesunazlolaian wuindesn Trichoderma sp. lelatan NSTRU-T93

31 YssAnsnngenantunisdudenisiyvesdulowasn Phytophthora sp. lalaian P01 wag P03 lnglviAnis

v
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VIUNNUS0uaY 66.41 War 80.53 MNAIAU WONAINTEINUINTBIT Trichoderma sp. lelaian NSTRU-T53

¥
o 44

fudaio Po2 Iégeanii¥orar 54.72, NSTRU-TO1 Suds P04 Iéasanii¥oray 46.88, NSTRU-T21 uds PO5 I¥gean

7l $ovay 56.38, NSTRU-T39 §udls P06 Iéfaeaniisoay 49.32 uay NSTRU-TA5 §uda P07 |éganissosay 77.75

q

LY

HANITILATIERAMUUANA19UDIAILAA A28 Dunnett’s test NszAvlvdIAyn1saia 0.05 Ingldane

fugmensandunguaiuRu wuindesn Trichoderma spp. lelaan Mthumedeu fanuamisalunisdudude

a a

nolsalaunnaneiuegafidedrany lnedides) Trichoderma Aiiusednsnnlun1sdudenisiaiyveudas

o w aa o

Phytophthora sp. telaian P01 §is P07 lagendnaneiiugvnansdnegadided1fynieada 91uiu 15, 20, 35, 29,

7

39, 7 waz 20 lalaan auaisu

NMFIRaIRUAzLULUTEANSAluNSTUEUTeT) Phytophthora spp. mMuLAagi9e9 Soithong (1989)

= a
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Igluseduiigeunn @ Phytophthora sp. lelaiam PO1 Qﬂé’u5&ﬂﬂﬁLﬂ%tysuanLﬁuiaié’fluixé’uqq way Phytophthora
sp. leleian P02 wag PO5 gﬂé”usqumil,ﬁwjuaqLé’uiaimzéﬁ’wmﬂma fanwy Phytophthora sp. lelgian P04
uag P06 QﬂETU5&mmﬁzgmaué’uiaié‘imsﬁuﬁw Tnewide Trichoderma spp. uiazlelmananuisadudenisiasey
vaadule Phytophthora spp. Iuananeifu Seldhandesidudnissudinisiasyvendule uldssiuavuuy
Usransammmssudadileniest Phytophthora spp. mendimsinidesaasuuulszansammstuds 1o
Trichoderma spp. #flnzuuudszansamlunissudfsmssayveadule Phytophthora spp. 49an 5 duULINGS

wandlu Table 2.

Table 2. Top five Trichoderma spp. isolates with the highest inhibition efficiency scores against the mycelial

growth of Phytophthora spp.

Inhibition efficiency scores against Phytophthora spp. mycelial growth
Trichoderma spp.

PO1 P02 P03 Po4 P05 P06 PO7 Total
NSTRU-T93 3 1 4 1 2 1 2 14
NSTRU-T45 2 1 3 1 1 1 4 13
NSTRU-T26 3 1 2 1 2 1 2 12
NSTRU-T36 3 1 3 1 1 1 2 12
NSTRU-T310 3 1 3 1 1 1 2 12
Commercial strain 1 1 2 1 1 1 1 8

910 Table 2. {031 Trichoderma sp. ﬁﬁﬂsLLuu‘Uiz%m%nwwium3€J’U€Jy’amm§zyﬁuaaLé’uia Phytophthora
spp. d4dn 5 duduusn laun Trichoderma sp. lalaian NSTRU-T93 ﬁﬂzLLuuUizﬁm%mwiumié’UéTuamm'%szaq
wule Phytophthora spp. 18 azwu, Trichoderma sp. lolaan NSTRU-TA5 flazuuuuszansamlunsdudanis
1w3yeaduly Phytophthora spp. 13 AxluU Lag Trichoderma spp. Toleian NSTRU-T26, NSTRU-T36 uaz
NSTRU-T310 ﬁﬂzLLuuUszﬁm%ﬂwwium'ié’uégﬂmsm%zgmmLé’ula Phytophthora spp. 12 Azlkuu Favra 5 lolwian
fiuszansamlunisdudanisiasaues wdule Phytophthora spp. W#nan Trichoderma sp. A18RUTNIINITAT
Sefmdenides Trichoderma sp. lolwan NSTRU-T93 ViﬁﬂsLLuuﬂizﬁw'%mwsLumiéTUé'?ﬂﬂ'ﬁw'%zysuauﬁuiaqaqm
ludnduunatinsaly

3.4 n1sdasuunvfinveaien Trichoderma sp. NSTRU-T93 faeAsvnedugiuingiuazisnieda
laana

\a51 Trichoderma sp. lelaian NSTRU-T93 duleiaSayléuueims PDA Tnedvwndusugugnans
Taladl 90 fafiuns Wodsswueng PDA Wussezne 4 fu duleduny sezusnmumsadialesdiderson
uaradusiningdmdedluomaidsate dnuarvedalifefididen Ui elipsoidal fadalevosunnuausuuy

longibrachiatum-type a$1dlWezlad 3Us1auuy cylindrical sa Figure 5. §asuwuniduiiosluana Trichoderma

sp.
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Figure 5. Trichoderma sp. isolate NSTRU-T93
(A) Colony morphology on PDA medium after 4 days of incubation at room temperature.

(B) Conidiophore, phialides, and conidia under a microscope at 400x magnification
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(Weufiu Type strain = 100%)
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(Translation Elongation Factor 1-alpha) #38 RPB2 (RNA Polymerase Il subunit 2) Feanunsaufinauusiugily

v
a =

539U (Dou et al., 2020)
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