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ABSTRACT: Fungal organisms are important players in the ecosystem. Fungal decomposers
isolated from leaf litters may exhibit antagonistic interactions which can influence the growth
of other microorganisms. Thus, the present study was aimed to obtaining information on the
diversity of microfungi associated with leaf litter and to test the antagonistic activity against some
plant pathogenic fungi in vitro. Sixteen samples of leaf litter were collected from eight provinces
from August 2018 to June 2019. Moist chamber method was used for fungal isolation. Identification
of the fungal isolates was based on morphological characteristics. Seventy-six isolates comprising
20 genera and 27 species of microfungi were found. Aspergillus spp. was the most common
species, followed by Colletotrichum spp., Fusarium spp. and Pestalotiopsis spp. Six species of
leaf litter fungi including Beltrania rhombica, Chaetomium crispatum, Ellisiopsis gallesiae,
Emericella variecolor, Robillarda roystoneae and Spegazzinia tessarthra were selected for
antagonistic activity tests as dual culture with 8 plant pathogenic fungi including Colletotrichum
gloeosporiosdes, Curvularia lunata, Fusarium solani, Phytophthora nicotianae, P. palmivora,
P. parasitica, Rhizoctonia solani and Sclerotium rolfsii. The results revealed that B. rhombica
isolated from rose apple leaf litter inhibited 74.37% on the mycelial growth of P. parasitica and
also inhibited P. palmivora and P. nicotianae at 71.78% and 71.60%, respectively. Meanwhile,
C. crispatum from mango leaf litter, E. variecolor from rose apple leaf litter and R. roystoneae
from jack fruit leaf litter inhibited mycelial erowth of P. palmivora at 71.41%, 71.78% and 72.11%,
respectively.
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albicans W& Memnoniella echinata WULIQY
uilundeuarlundegld ansnsagesaanewaglaa
1A (Domsch et al., 1993) s1anentuiiwaulne
WJuslungu Hyphomycetes a3nsauesizania
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Table 1 Species of plant pathogenic fungi

Plant pathogenic fungi Disease Host
Colletotrichum gloeosporioides Anthracnose Mango (Mangifera indlica)
Curvularia lunata Dirty panicle Rice (Oryza sativa)

Fusarium solani Wilt Cucumber (Cucumis sativus)
Phytophthora nicotianae Root rot Pineapple (Ananas comosus)
Phytophthora palmivora Root rot Durian (Durio zibethinus)
Phytophthora parasitica Root rot Orange (Citrus reticulata)

Rhizoctonia solani Sheath blight

Rice (Oryza sativa)

Sclerotium rolfsii

Tuber rot

Potato (Solanum tuberosum)

N5AATIEVdYaNI9ER

ﬁwﬁayjaﬁiﬁuﬁmeﬁmmwmwiﬂmu
(Analysis of variance, ANOVA) Tuuun1smaass
quejmugmj Completely randomized design
(CRD) wazl3ouifisuamnuumnsnsaadessning
ﬂijmi@yja‘l@ﬁ% Duncan’s multiple range test
(DMRT) fiszduaruidosiudosas 95
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duguinguansly Table 2 sﬁwummﬁqm
laun Aspergillus spp. Tosasulaun
Colletotrichum spp., Fusarium spp.,
Pestalotiopsis spp., Rhizopus stolonifer,
Penicillium spp., Curvularia spp., Alternaria
alternata @1usiinuifiss 1 lelwian laun
Beltrania rhombica, Chaetomium crispatum,
Cladosporium cladosporioides, Ellisiopsis
gallesiae, Emericella variecolor, Lasiodiplodia
theobromae, Monodictys fluctuata,
Nigrospora oryzae, Robillarda roystoneae
wae Spegazzinia tessarthra (Figure 1 Wag
Table 3)



Table 2 Morphological characteristics of leaf litter fungi cultivated on PDA at 14 days

Colony Conidia
No. Leaf litter fungi
Color Diam (cm) Color Shape Size (um)

1 Alternaria alternata gray 8.5-9.0  brown-dark brown obclavate 9.27-15.23 x 20.63-59.31
2 Aspergillus flavus green 5.5-6.5  colorless globose 4.1-53

3 A. japonicus brown-dark brown  6.5-7.5  pale brown globose 2.8-3.9

4 A niger black 6.5-7.0  dark brown globose 2.5-4.2

5 A terreus pale yellow-brown  3.8-4.2  pale yellow globose 1.8-2.6

6 Beltrania rhombica brown-black 8.5-9.0  colorless biconic appendiculate 15.33-29.79 x 7.22-14.11
7 Chaetomium crispatum brown-black 8.5-9.0  colorless cylindical 9-12 x 6-9.5

8 Cladosporium cladosporioides - brown-green 5.0-6.0  colorless-brown ellipsoid 2.49-5.26 x 3.47-11.53
9 Colletotrichum gloeosporioides  white—gray 8.5-9.0  colorless clavate 3.48-5.72 x 13-16.73
10 C. circinans white 9.0 colorless fusiform 3.20-4.23 x 20.15-24.28
11 Colletotrichum sp. brown-gray 9.0 colorless clavate 3.19-4.95 x 9.74-13.6
12 Curvularia lunata dark black 8.5-9.0  dark brown-black ellipsoidal 18.23-30.14 x 8.98-15.11
13 C. pallescens brown-green 8.5-9.0  brown clavate-ovoid 17.23-31.14 x 7.98-12.11
14 Ellisiopsis gallesiae white-gray 8.5-9.0  colorless—green  smooth, lageniform 17.23-26.14 x 7.98-4.53
15 Emericella variecolor green 8.5-9.0  purple red lobe 6.8-9.6 x 9.6-11.5

16 Fusarium semitectum white 8.5-9.0  colorless pyriform 2.39-4.2 x 9.75-17.69
17 F. solani cream-—pale yellow 8.5-9.0  colorless cylinder 3.2-5.83 x 25.33-36.27
18 F. oxysporum cream-purple 8.5-9.0  colorless fusiform 3.23-4.46 x 35.76-60.13
19 Lasiodiplodia theobromae dark black 8.5-9.0  colorless-black obovoid 22-24 x11-13

20 Memnoniella echinata pale yellow 2.0-2.5  brown globose 3.22-5.5

21 Monodictys fluctuata gray—dark gray 8.5-9.0  brown-dark brown irregular 20.67-41.99

22 Nigrospora oryzae gray—brown 8.5-9.0  black globose 11.92-13.83

23 Penicillium sp. 1 white—gray 2.5-35  colorless globose 4.5-6.5 x 3-4

24 Penicillium sp. 2 white—-green 35-3.0 colorless globose 1.9-35

25 Pestalotiopsis uvicola white-cream 8.5-9.0  brown fusiform-ellipsoid 5.53-7.18 x 18.24-24.43
26 P. clavata white-brown 8.5-9.0  brown fusiform-ellipsoid 3.99-5.01 x 16.56-22.48
27 Pithomyces maydicus brown-dark brown 8.5-9.0  brown-dark brown obovoid 13.46-19.37 x 7.68-12.37
28 Rhizopus stolonifer white—gray 9.0 brown globose-obovoid 6-9.7 x 3.4-4.9

29 Robillarda roystoneae white—pale brown 8.5-9.0  colorless fusiform 2.17-3.43 x 9.88-13.61
30 Spegazzinia tessarthra white-gray 8.5-9.0  brown obovoid, oblong 4-8 x 12.54-18.56
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Table 3 Occurrence of fungal species on different leaf letter collected from various locations using

moist chamber method

No. of leaf litter fungi and FO%

No. Leaf litter fungi Class’ r? Il
Lor® L02 LO3 L4 LO5 Lo6 L10
1 Alternaria alternata H - - - - - - -
; 1
2 Aspersgillus flavus H (1.28) - - - - : -
3 A. japonicus H - - - - - - -
, 1 1 1 1 1
4 A nger i : az®)  a® 1)  a®  a®
5 A. terreus H - - - - - R R
. . 1
6 Beltrania rhombica H - (1.28) - - B - R
7 Chaetomium crispatum A - - - - - - _
) L 1
8 Cladosporium cladosporioides H - - - - - 128) -
) . 1 1 1 1 1 1
9 Colltotichum gloeogparotes c (128)  (128) 128  (128)  1® (®
10 C. circinans C - - - - - - -
i 1
11 Colletotrichum sp. C - - - - - 029 ,
i 1
12 Curvularia lunata H - - - - (1.28) - -
13 C pallescens H - - - - - - -
N . 1
14 Ellisiopsis gallesiae H - - - - (1.28) - -
15 Emericella variecolor A - - - - - - -
. 1 1
16 F. semitectum H - (1.28) (1.28) - - - -
. . 1 1 1
17 Fusarium solani H - (1.28) (128 (1.28) - R
18 F. oxysporum H - - - - - - -
19 Lasiodiplodia theobromae A - - - - - - -
20 Memnoniella echinata H - - - - - - -
21 Monodictys fluctuata H - - - - - - -
22 Nigrospora oryzae H - - - - - - -
23 Penicillium sp. 1 H - - - - - . -
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n % Y Y| Vil Vil Overall (FO%)
Lo7 L08 L09 L11 L12 L13 L14 L15 L16
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(1.28) (128 ) (1.28) ) ) (1.28) (1.28) (1.28) (14.10)
1 1

) ) ) (1.28) ) } } ) B (1.28)

(1.28)
1 1

) ) ) B ) ) (1.28) ) B (1.28)
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) ) ) } ) ) ) ) } (1.28)
1 ) 1 1 ) 1 1 . 11

(128 128 128 (1.28) (128) (14.10)
1 1

) ) ) ) ) ) ) ) (1.28) (1.28)
1

) ) ) } ) ) ) ) } (1.28)
) ) ) 1 ) ) ) ) ) 2

128 (2.56)
1 1 2

) ) ) (1.29) (1.28) ) ) ) (2.56)
1

) ) ) } ) ) ) ) } (1.28)
) ) ) . ) ) 1 ) 1

(128) (1.28)
1 1 1 6

) ) (128) (1.28) ) (1.28) (1.28) B (7.69)
1 aq

) ) ) } ) ) 129 . (5.13)
) ) 1 . ) ) ) ) ) 1

(128) (1.28)
1 1

) ) ) ) (1.28) ) ) ) (1.28)
1 1

) ) ) . ) ) (128 . (1.28)
) ) ) ) ) ) 1 ) 1

(129 (1.28)
1 1
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Table 3 Continued.

No. of leaf litter fungi and FO%

No. Leaf litter fungi Class' ? Il
Lo’ LO2 LO3 Lo4 LO5 LO6 L10
24 Penicillium sp. 2 H - - - - - (1.128) -
25 Pestalotiopsis uvicola H (1.128) ( 1.128) ( 1.12 8) (1.128) (1.128) (1‘128) )
26 P clavata H - - - - - - -
27 Pithomyces maydicus H - - - - - - -
28  Rhizopus stolonifer z (1.128) (1.128) - - - (ég) (1.128)
29  Robillarda roystoneae H - - - - - - (1.128)
30  Spegazzinia tessarthra H - - = - - - -
Total of fungal isolate 4 6 4 3 6 7 4
Overall FO% 5.13 7.69 5.13 3.85 7.69 897 5.13

' Class: A = Ascomycetes, C = Coelomycetes, H = Hyphomycetes and Z = Zygomycetes

? Province: | = Pathum Thani, Il = Phra Nakhon Si Ayutthaya, Il = Surat Thani, IV = Ratchaburi, V = Bangkok,
VI = Roi Et, VIl = Nakhon Sawan and VIII = Buriram

® Host: LO1, L06, L0O8, L10 = jack fruit (Artocarpus heterophyllus), L02, L15 = rose apple (Syzygium jambos),
L03 = ylang ylang (Cananga odorata), L04 = champace (Michelia champaca), L05, L07, L12, L14 = mango
(Mangifera indica), LO9 = orchid (Dendrobium hybrid), L11 = palm (Phoenix roebelenii), L13 = rubber (Hevea

brasiliensis) and L16 = custard apple (Annona squamosa)

114  Agricultural Sci. ). 2020 Vol. 51 (2)



1] v \ Vi Vil Vil Overall (FO%)

Lo7 LO8 LO9 L11 L12 L13 L14 L15 L16
B B 1 1 B B B B 3
(1.28) (1.28) (3.85)
B 1 B B 1 B 1 B B 9
(1.28) (1.28) (1.28) (11.54)
B B B B B 1 B B B 1
(1.28) (1.28)
B B B B B B 1 R B 1
(1.28) (1.28)
B B 1 B B B 1 _ 6
129 (128) (7.69)
B B B B B B B B B 1
(1.28)
B B 1 B B B 1
(1.28) (1.28)
2 3 4 10 4 5 7 7 2 78
2.56 3.85 5.13 12.86 513 6.41 8.97 8.97 256 100
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Total of isolates

Genera of fungi

Figure 1 Total isolate of each genera of leaf litter fungi

sifinvaulvgy daoylung us
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Coelomycetes (4 @na 6 v¥in) Ascomycetes
(2 @na 2 ¥ia) uag Zygomycetes (1 ¥iln)
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ma‘ﬁqm 71U 26 @na 31 ¥ia 599891 Aw NAY
Coelomycetes 91U 8 dna waw31 Ascomcetes
5 a@na Manoch et al. (2006) §laseamunus
E. gallesiae vumINlUIYU FINTNE19N09 51
M. echinata vulundsuaglunaleld wazs
B. rhombica vulunziig Ssminasan Tuvauei
msfinwadstinus 8. rhombica vulutay wazen
E. eallesiae uilunzag Mfudiegrsandandn
Unuﬁﬂﬁ @1151 Memnoniella echinata Wuuulu
1329 MNTINTIuATERsSH wenand wanis
NA@BgINuT C cladosporioides U‘lﬂ‘U“Uﬂgu 37N
Fmiansruasaiogsen G9 Tokumasu et al.
(1997) wnes1eus1viaiainenlufiaiiiv
A1081991nn1ALUTdeUeIUTEINALlNY dIUT
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S. tessarthra wuuulugnans Smindesida 3
31 S. tessarthra \ABATIBUNUUULINLUEDY
Janiaedlyal (Bhilabutra et al., 2010) Tusng
UTgImAln1991891UAIUNAINNRATIY VDT
Cylindrosympodium sp., Dictyochaeta sp.,
[driella sp., Pestalotiopsis sp. Wag Phomopsis
sp. MNAYIINAUNIATENADULYEY (Neolitsea
dealbata) TuthwesUszinaesansias (Paulus
et al, 2007) wazs1 Memnoniella subsimplex
wuuulundae (Photita et al., 2001) fetju
sgiuldin sesguusinluiindungusid
mmwmﬂwmaaﬂﬂdwﬁﬂuizwﬁnﬂ vilnve9
sfifssnumsdanuiadndifssty udae
aafufigdaveseinlufivuazuna sfiny §
denndesiusIeauves Duong et al. (2004) #ild
swnwwiavesinvuusnlufisiinedseany
mmuimmu%mﬂmmau Hyphomycetes
waraInnsAnenSeiinveinvessfimioudtu
laun Aspergillus spp., B. rhombica,
C. cladosporioides, Colletotrichum spp.,
F. solani, Fusarium spp. ka¥ Penicillium spp.



PnnansAnwdaulaviinIsfadenst  2A-2C), C. crispatum (Figures 2D-2E),
ﬁﬁﬂaﬂﬁdL‘f]uﬁﬂﬁﬁﬂ’]iLﬁﬁfgaEJ"Ni’JﬂL%’Ja’m’ﬁa E. ¢allesiae (Figures 2F-2H), E. variecolor
abadulodinanemsidsatoneluna 5 Yu  (Fisures 21-2J), R. roystoneae (Figures 2K—2M)
wagfisenumsaieaneuledvieasesngns  uaz S. tessarthra (Figures 2N-20) iflernarldlu
NTINN (Domsch et al., 1993; Seifert et al,  msvageun1s.dulfdndsenanvalsaiivluios

2011) 9713 6 ¥l leun B. rhombica (Figures  U{URN1S

Figure 2 Microscopic characteristic of representative fungal isolate used for antagonistic activity tests.
Beltrania rhombica (A-C), Chaetomium crispatum (D, B); Ellisiopsis gallesiae (F-H); Emericella
variecolor (I, J); Robillarda roystoneae (K-M) Wag Spegazzinia tessarthra (N, O)

Scale bars: A-D, F, J = 10 um; E, G-H, L-O = 5 um; | = 20 pm
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ﬂ']i‘VIﬂﬁaUUigaﬂ%ﬂ']W’IJaﬂ‘i']SLUﬂqﬁgﬁéllﬁﬂ'li
LR3RYVRITEUNALIANY
nan1sVAaeuUUsYANTA VeI Tinenle
mnentufidlunmstiudinsiaiyuessannglse
#lne3s dual culture Tuesufuinag wui 91
B. rhombica Muenlsainluvuy fszavsamly
nstfudinsasameadulest Phytophthora spp.
lawn P. nicotianae, P. palmivora Wag
P. parasitica lgannn Sovas 70 Tnedimnstiuds
31 P. parasitica Q\‘i‘ﬁzjﬂ%aaaz 74.37 (Table 2)
Wil fis1eaunuin 1 8. rhombica #nsaaing
anslunay sesquiterpenes Lol (-)-B-eudesmol,
(-)-pterocarpol, (-)-chrysanthemol, (-)-longilobol
wag (-)-5- PB-hydroxy eudesmol ﬁﬁqwéé’u&i‘l
wuAiiSy Staphylococcus aureus Wazs1 Candida
albicans 19 (Rukachaisirikul et al., 2005)

wenand 51 C. crispatum fwenlaainly
Wzl E. variecolor wenlaainluwuy waz
R. roystoneae wenlantuayu Galiusgdnsam
Tunsdufansiesgreadules . palmivora
If5eeay 71.41, 71.78 uae 72.11 mudsuU donndad
Austgaruni1sane1n1stg Uselosida1ns,
Chaetomium spp. lun1sdfudanisiasauess
anvelsafivvatevila 1w P. palmivora (Phung
et al., 2015) C. capsici waz Sclerotium rolfsii
(Sultana et al, 2012) {Wudu wenanidemui
31 E. variecolor Wag S. tessarthra mmm%é‘?ﬂ
nslatyresnamgliafiviiannaaeuldlag
fi¥epazArmsdudiszming 32.11-51.67 uax
30.37-43.15 MUAIRU LagWud1 T19NLAYEIN LU
firta 6 vl ldanunsadudimsasyendules
R. solani w@az S. rolfsii (Figure 3 wag Table 4)

Table 4 Efficacy of six isolates of leaf litter fungi to inhibit mycelial growth of eight plant

pathogenic fungi in dual culture tests at 14 days

Plant pathogenic

% Inhibition

fungi B. rhombica C. crispatum E. gallesiae E. variecolor R. roystoneae S. tessarthra
C gloeosporioides  59.60 + 0.17°  32.04 + 4.02° 49.33 + 0.11° 3211 +0.19" 3193 + 0.06°  30.37 + 0.32°
C. lunata 59.74 + 0.28" 3833 + 0.56° 48.15+ 1.70° 3252 + 0.71° 36.41 + 2.66°  30.78 + 0.68°
F. solani 65.15 + 0.13° 4056 + 0.56° 46.56 + 0.11¢ 36.30 + 0.32° 33.89 + 2.89° 36.48 + 0.32°
P. nicotianae 71.60 + 0.06° 4634 + 1.25° 50.04 + 0.17° 50.96 + 0.06° 52.63 + 2.73°  38.52 + 0.64°
P. palmivora 7178 £ 0.11°  71.41 £0.28° 7178 £0.11° 50.41 + 0.39° 7211 +0.11* 43.15 + 0.32°
P. parasitica 7437 + 1.86°  46.85 + 0.85° 50.37 + 0.64° 51.67 + 0.56° 50.59 + 0.50° 37.59 + 0.32°
R. solani 0.00 £ 0.00°  0.00 + 0.00° 0.00 £ 0.00° 0.00 + 0.00°  0.00 +0.00°  0.00 + 0.00"
S. rolfsii 0.00 £ 0.00°  0.00 + 0.00° 0.00 £ 0.00° 0.00 + 0.00°  0.00 +0.00°  0.00 + 0.00"
F-test * * * * * *
C.V. (%) 0.63 0.70 0.65 0.67 0.73 0.64

Means within a column under each factor, means followed by a same letter are not significantly

difference at the 95% level by DMRT
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Plant pathogenic Mycelial growth inhibition in dual culture plates
fungi

Control  B. rhombica C. crispatum E gallesiae E. variecolor R. roystoneae S. tessarthra

C. lunata

F. solani

P. nicotianae

P. plamivola

P. parasitica

R. solani

5. rolfsii

Figure 3 Antagonistic activity tests of six isolates of leaf litter fungi (right) against eight species of plant
pathogenic fungi (left) cultivated as dual culture on PDA at 14 days
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GELY

wus1anganluiediuiu 76 Lelaian
Fruunld 20 ana 27 vila finulIniiga Ao
Aspergillus spp. 5038311@8 Colletotrichum
spp., Fusarium spp. Wag Pestalotiopsis spp.
nan1snadaunisiiulfindaesiannglsaiiy
Wi 51 B. rhombica fuenleanluyuy &
Usgansnmlunisdudenisiasyveadules
P. parasitica, P. palmivora Wag P. nicotianae

Tuvaedt 1 C crispatum finenldainluueiag
E. variecolor LLEJﬂlﬁmﬂELU%qu' e R. roystoneae
wonldanluayy fseansamlunisdudanis
wigvesdules P. palmivora lasewvas 71.41,
71.78 uag 72.11 MudsU sl 1 B, rhombica,
C. crispatum, E. variecolor \.ag R. roystoneae
Fuenldanunlufiveilasie 4 91nn15Fne
Tundiifsaduniiraulalunisiundnviise
sevamiiatldaugulsafisiiAnainides
Phytophthora spp. lne@iiisselulusuan

1o So8ay 74.37, 71.78 way 71.60 AUAIAYU

LONE15819949

Bhilabutra, W., E.H.C. Mckenzie, K.D. Hyde and S. Lumyong. 2010. Fungi on the grasses, Thysanolaena

latifolia and Saccharum spontaneum, in northern Thailand. Mycosphere 1(4): 301-314.

Bills, G.F. and J.D. Polishook. 1994. Abundance and diversity of microfungi in leaf litter of a lowland
rain forest in Costa Rica. Mycologia. 86: 187-198.

Chamswarng, J., W. Intanoo and T. Kumchang. 2001. Efficacy of various formulations of Trichoderma
harzianum for controlling stem rot of yard long bean caused by Sclerotium rolfsii. In Proc. the
39" Kasetsart University Annual Conference, 5-7 February 2001. p.585. (in Thai)

Domsch, K.H., W. Gams and T.H. Anderson. 1993. Compendium of Soil Fungi. 1*and 2™ edition. Academic
Press, London, UK.

Duong, L.M., S. Lumyong and K.D. Hyde. 2004. Terrestrial lignicolous fungi. pp. 163-171. In E.B.G. Jones,
M. Tanticharoen and K.D. Hyde, eds. Thai Fungal Diversity. BIOTEC, Thailand.

Ellis, M.B. 1971. Dematiaceous Hyphomycetes. Commonwealth Mycological Institute, Kew, Surrey,
England. 608 pp.

Ellis, M.B. 1976. More Dematiaceous Hyphomycetes. Commonwealth Mycological Institute, Kew, Surrey,
England. 507 pp.

Kaewchai, S. 1997. Application of Trichoderma spp. for plant disease control. Princess of Naradhiwas
University J. 3: 108-123. (in Thai)

120 Agricultural Sci. J. 2020 Vol. 51 (2)



Manoch, L., J. Kokaew, O. Jeamjitt and T. Dethoup. 2006. Leaf litter fungi and studies on antagonistic
effect against plant pathogenic fungi in vitro. In Proc. the 44" Kasetsart University Annual
Conference, 30 February — 2 January 2006. p.828. (in Thai)

Nikonov, L.N., Y.S. Osledkin and V.L. Safronova. 2007. The search of producers of laccase among
filamentous fungi fungi from the all-Russia research institute for agricultural microbiology culture
collection. pp. 198-199. In Proc. the XV Congress of European Mycologists. September 16-21,
2007. Petersburg, Russia.

Paulus, B.C., J. Kanowski, P.A. Gadek and K.D. Hyde. 2007. Diversity and distribution of saprobic microfungi
in leaf litter of an Australian tropical rainforest. Mycol. Res. 110: 1441-1454.

Phung, M.C., W. Pongnak, K. Soytong and P. Supatta. 2015. Biological control of Phytophthora palmivora
causing root rot of pomelo using Chaetomium spp. Mycobiology 43(1): 63-70.

Photita, W., S. Lumyong, P. Lumyong and K.D. Hyde. 2001. Endophytic fungi of wild banana
(Musa acuminata) at Doi Suthep Pui National Park, Thailand. Mycol. Res. 105: 1508-1513.

Piasai, O. and M. Sudsanguan. 2018. Morphological study of Gelasinospora from dung and antagonistic

effect against plant pathogenic fungi. Agr. Nat. Resour. 52: 407-411.

Rukachaisirikul, V., C. Kaewbumrung, S. Phongpaichi and Z. Hajiwangoh. 2005. Eudesmane sesquiterpenes
from the aquatic fungus Beltrania rhombica. Chem. Pharm. Bull. 53(2): 238-240.

Seifert, KA., G. Morgan-Jones, W. Gams and B. Kendrick. 2011. The Genera of Hyphomycetes. CBS

Biodiversity Series 9. Centraalbureau voor Schimmelcultures, Utrecht, The Netherlands.

Song, J.J. and K. Soytong. 2017. Chaetomium spp. as biological fertilizer for plant growth. Int. J. Adv.
Agr. Sci. Tech. 13(6): 941-951.

Su-Han, N.H., P. Songkumarn, S. Nuankaew, N. Boonyuen and O. Piasai. 2019. Diversity of sporulating
rice endophytic fungi associated with Thai rice cultivars (Oryza sativa L.) cultivated in Suphanburi

and Chainat provinces, Thailand. Curr. Res. Environ. Appl. Mycol. 9(1): 1-14.

Sultana, J.N., Z. Perven, H. Rahman and M.S. lslam. 2012. In-vitro evaluation of different strains of
Trichoderma harzianum and Chaetomium globosum as biological control agents seedling
mortality of chill. Bangladesh Res. Pub. J. 6(3): 305-310.

Tokumasu, S., K. Tubaki and L. Manoch. 1997. Microfungal communities on decaying pine needles in
Thailand. pp. 93-106. In KK. Janardhanan, K.R. Natarajan and D.L. Hawksworth, eds. Tropical
Mycology. Science Publishers Inc, USA.

NsansInemansinsas UA 51a0UAR 2 wunAu - §UK1AW 2563 121



