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Diversity and taxonomy of antagonistic fungi Chaetomium spp.

on Phytophthora palmivora found in Northern Thailand
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ABSTRACT: Phytophthora palmivora, a causal agent of root rot disease, is a severe pathogen af-
fecting durian production. Some strain of Chaetomium exhibit antifungal activity and can be used to
solve this problem. However, the data of the identification of Chaetomium is limited. Thus, Chaeto-
mium species obtained from various agricultural materials including rice straw, husk, coffee shell,
palm leaves, hay and soil in Northern Thailand (Chiang Mai, Phrae, Uttaradit and Lumphun) were
surveyed, collected and identified. Twenty eight isolations were isolated by Baiting techniques
and fungal morphological characteristics were observed. A phylogenetic tree based on internal
transcribed spacer region (ITS) region revealed that 28 fungal isolations were identified to five fun-
gal species include; Chaetomium atrobrunneum, C. aureum, C. brasiliense, C. cupreum, and C.
globosum. The antagonistic fungal were tested for the mycelial growth inhibition of Phytophthora
palmivora which causes the durian root and stem rot diseases by the dual culture method. Five
isolates of antagonistic fungal C. atrobrunneum (MCRC-021), C. aureum (MCRC-019), C. brasil-
iense (MCRC-020), C. cupreum (MCRC-008) and C. globosum (MCRC-013), result showed that
the Chaetomium isolates could inhibit growth of P. palmivora with the percentages of 99.41 53.09
51.62 40.59 and 32.50 respectively. The finding in this study might be useful for the selection of

Cheatomium species in plant disease control in the future.
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Figure 1 Morphological of Chaetomium globosum; (A) colony on PDA, (B-C) ascomata on PDA, (D)
perithecium (compound microscope), (E-F) ascomatal hair, (G) ascomatal wall, (H-1) asci, (J-K)
ascus, (L) ascospores
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Figure 2 Morphological of Chaetomium atrobrunneum; (A) colony on PDA, (B-C) ascomata on PDA,
(D) perithecium (compound microscope), (E) ascomatal hair, (F) ascomatal wall, (G-H) asci, (1)

ascus, (J) ascospores
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Figure 3 Morphological of Chaetomium cupreum; (A) colony on PDA, (B-C) ascomata on PDA, (D)
perithecium (compound microscope), (E-F) ascomatal hair, (G) ascomatal wall, (H-I) asci,

(J) ascus, (K) ascospores
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62.36(-67.53) pm (Figure 4) NANHULNNAIT M
enlndPeNiu@esn Chaetomium aureum NR
selilag Chivers (1912), Skolko et al. (1953)

WAL Von Arx et al. (1986)

Figure 4 Morphological of Chaetomium aureum; (A) colony on PDA, (B-C) ascomata on PDA, (D) perith-

ecium (compound microscope), (E) ascomatal hair, (F) ascomatal wall, (G-H) asci, (I-J) ascus,

(K) ascospores
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L%s:a'i’l Chaetomium brasiliense
@ﬂﬂmvtﬂiaulﬂj@m Chaetomium brasiliense
lelRetuag PDA HiEula@anny iy sie
udmnianidia 1343411'1@@3’1«34@@ Anwouraey
redlalatlizen Winina e wnassTannely
20 3 ignamgRvies (27-30 evALEANTaA) perithe-
cium HgUiansanan Aindinnadann aum 85-135
x 75-110 um WU ostiolate asoomgtal hair Hamdin
Uanerudiwendreaize Juliiuaad ascomatal
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wall Aimnauia Beefuuy angulars asci gl
NNNIZLAN TUA 35.6-485 x 56-7.1 um narlu
ﬂigﬂm_l finel 8 ascospores/ascus ascospores N
e gUenaNIWR  (21.17-)27.44-40.22(-
42.41) % (37.08-)38.16-45.86(-50.55) Hm (Figure 5)
mnwmvmmmmmwmlﬂ@mmnumam Cha-
etomium brasiliense wmﬁm%ﬂﬂmﬂ Ames (1963)

as Wang et al. (2016)

Y
2
5
J
4
J
J
J

Figure 5 Morphological of Chaetomium brasiliense; (A) colony on PDA, (B-C) ascomata on PDA, (D)
perithecium (compound microscope) , (E-F) ascomatal hair, (G) ascomatal wall, (H-1) asci,, (J)

ascus, (K) ascospores
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N15AATITHRIALNIAALANALISLITY internal
transcribed spacer region (ITS) rDNA
annsaiaszianduilaaaleinduiion

ITS rDNA 28913891 Chaetomium Tasild lnsiuas

ITS5 Ay ITS4 mmaaﬁmﬂdu%’tﬂu 5 NgN (Fig-
ure 6) mmmummmmLﬂumﬂs”mm 600 7
wa meauw@mmmumm@‘lﬂiwmmimmqmmm
munwwmmmmpm‘i@immﬂﬁﬂummﬂ@
NCBI Tnainguil 1 iviauun 15 lalaan tsznay

#28  MCRC-001, MCRC-002, MCRC-003,
MCRC-004, MCRC-005, MCRC-006, MCRC-
007, MCRC-009, MCRC-010, MCRC-012,

MCRC-013, MCRC-015, MCRC-017, MCRC-
018 uwaz MCRC-028 Gaanlunguipeniuimios
C. globosum angdiaya NCBI S1uau 4 la
Tan l6un @es1 C. globosum lalsian CBS
666.82, MG664777, KM030576 taz KY078824
Imummmmmulummmmm 100% &1uiu
nauy 2 Aviavun 5 lalmian Uszneugae MCRC-
021, MCRC-022, MCRC-023, MCRC-026 iaz
MCRC-027 dednilunguiieariuides C. atro-
brunneum mnﬁﬂumm@ NCBI auau 3 lalmian
Af @291 C. atrobrunneum lalian CBS 379.66,
GU9BB500 Uz AB746177 TntilpnAdnuitesu
Tun13dANgN 100% ngwi 3 Hvivviun 2 lalaian
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Usgnaudiag MCRC-008 way MCRC-024 GRET
Wunquieiuimes C. cupreum angudiaya
NCBI anuau 2 laldwan MHun @esn C. cupre-
um lalmanCBS 560.80 uaz KF601371 Tagilen
mfmm@uu‘lumﬁmm 99% nauil 4 Nrisvium
1 lalman yi‘vnaumﬂ MCRC-019 @admiflun
quiRENALITe C. aureum Ang1udiasya NCBI
A1 1 lelman liud CBS 153.52 Tmﬂmm
mwmauulummmn@u 91% nguy 5 Ananun
5 lalnian szneufing MCRC-011, MCRC-014,
MCRC-016, MCRC-020 W@z MCRC-025 44
unquireniudes C. brasiliense 3Ngu
fiaya NCBI anwau 4 lelnan MHun @as C.
brasiliense laldan CBS 130174, IKT|357687,
JX966545 Uz KX146504 HA1A0udadilunis
Jangu 100% eediTes) Corynascella humi-
cola (CBS 337.72) lu out group danAfesiy
N"99188N18 White et al. (1990) 1#A1uuniae
71 Chaetomiaceae ANNNNIANLTNN LT LAY
ALBuLaLT0s ITS rDNA #oelnsiuef ITS5 uay
ITS4 annsAnees Tamura et al. (2004) 1645
auunieslagldlilsunsu The neighbor-join-
ing tree (NJ) kag maximum parsimony (MP)



1355

Figure

WANEAT 48 aﬁu*ﬁ 6: 1342-1359 (2563)./d0oi:10.14456/kaj.2020.118.

047

218

el RS
343

CREQNY

353

RE

007

L

L
R
LRG0
A

e Cuprmem BFOIRATY
W | C cupies CBE B0 S

MCRTO0E

MCRCEN

. gt R 1] B
n LHEF‘WW
Chastpvm Draddenss CES 1301TL
& brasdeege WTRTET
© apiengs SRS
© Drmpigegs mudEEN

PR
R 24
WCRCE
WCREL00
WCRSL0

6 The neighbor-joining

Caymascals umwols CFS 137 T2

tree obtained from ITS
Chaetomium spp. isolates comparing from NCBI databases. Bootstrap values are indi-
cated on the branches (1000 replications)

C. globosum

C. atrobrumeum

C. aumum

C. brasl=nes

rDNA nucleotide sequence



KHON KAEN AGR. J. 48 (6): 1342-1359 (2020)./doi:10.14456/kaj.2020.118.

nenadaulss@aninwaaadasn  Chaetimi-
um spp. Tun1sAruANTsATINLNTARLINTDY
Vgl.?iluﬁlﬁ AaNLTasN Phytophthora palmivora
meids dual culture

vinnnaguiesLjiint Chaetomium spp.
A 5 lalaian innsiaseylanngeluusiaz
nau UNNAILANITRI P. palmivora Tatida dual
culture U M3 PDA uwnan 1 41 wudiae
sufjing Chaetomium spp. laldan MCRC-
019 anmnsndudiniaainreadularenten p.
palmivora U1evsaedald 99.41 wefidus
789a987Ae lalglan MCRC-008, MCRC-020,
MCRC-013 uay MCRC-021 @1#190€leNnIs
wanyreadulanmen P. palmivora LR MN9ALN
@alf 53.09 51.62 40.59 uaz 32.50 Lefidus
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ANNANAL (Table 2, Figure 7) ﬁﬁlm@mﬂﬁmﬁy
897U289 Hung et al. (2015) lfAnmNMaduda
231 P. palmivora awilsasniivesdulalas
@831 Chaetomium spp. WuIN@MNTRELERNNT
WinyresnamR e ld - uaziinalnnnipiauay
wadduliresdenawnlaie  uasdhammm
ateansLfTausieduginsisin ressenann
Taaitld wanantifaanafesiunisfnmaes 61
WA WazAnLE (2562) WnaaevLlss@vanmeede
Chaetomium spp. slumim‘i_lﬂm%m P. plamivo-
ra awnlsasnuilauireyFauleada dual
culture waznsliiansainveLaINTa Cha-
etomium spp. WUIANNINTUTINTIATY IR
ulauazyinane chlamydospore 2891@857 P,

plamivora i

Figure 7 Growth of Phytophthora palmivora in dual culture assays with antagonistic fungal Chaeto-
mium spp. on PDA at 1 day after inoculation (DAI) A: control, B: MCRC-021, C: MCRC-
020, D: MCRC-019, E: MCRC-008, F: MCRC-013
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Table 2 Growth inhibition of Phytophthora palmivora in dual culture assays with antagonistic fun-
gal Chaetomium spp. on PDA at 1 day after inoculation (DAI)

Dual culture'
Isolates
Radial growth (cm) % inhibition

MCRC-021 2.28a° 32.50d
MCRC-020 1.63¢c 51.62b
MCRC-019 0.00d 99.41 a
MCRC-008 158 ¢ 53.09 b
MCRC-013 2.00 b 40.59 ¢
LSD (0.05) 0.19 5.64

%CV 8.50 6.75

' Average from 4 replicates for each isolate

? Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test

a9luan1snnang

NARNNNILENITRIN Chaetomium Spp. AN
Jagnaneassine] Hun Au wnaudy veding
v ¥ 6 dw ‘dl o o
nza Nl wgutie wazluihdy lunundamdn
dealvisd wnd amshmng annu wazdnus il wu
| ey : X ° oo
dueniwen Chaetomium spp.l#aau 28 la
Tnan  WeanAnsdneuznieduguinen
FNALNNTUATIEFRIALILALTIUAMYS (TS
ONA ulsuifisuriugiudega Genbank Wu
dranunsaauunmesmateantiiilu 5 ngu
An C. globosum , C. atrobrunneum, C. brasil-
iense, C. aureum WaY C. cupreum RNAAL
\ainnnequiTas  Chaetomium  usizngsl
unmagaulszd@ninwlunisdudanisiaiyy
2991T831 P. plamivora @unlsasiniTaui

¥)Fauaes dual culture WUdEeI C. aure-
um laldian MCRC-019, C. cupreum lalaian
MCRC-008, C. brasiliense lalgian MCRC-020,
C. globosum lalgian MCRC-013 way C. atro-
brunneum laloian MCRC-021 fiasifusinig
dudewiniu 99.41 53.09 51.62 40.59 wax 32.50
weddudnuadiu  Guanliliutednanni
QuTNdas Chaetlom/um spp. mﬂaanm"l,%‘l,u

nsatuANlsANTMiAANTesN  Phytophthora
spp. &
ANUBLIAM
1020UAMTUNAINGNAE  NUINLIAY

delvd lunisatuayuyuidaunedanlunis
Aneluasell
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