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Abstract

The effect of Emericella nidulans and Eurotium sp. to control
Fusarium oxysporum f. sp. lycopersici, the objectives of this
research to testing antifungal of Emericella nidulans and Eurotium
against Fusarium oxysporum f. sp. lycopersici by bi-culture method
and using crude extracts to inhibited by food poisoned techniques,
the experimental design using Completely Randomized Design with
4 replications. Tested Emericella nidulans and Eurotium sp. against
mycelial growth and spore production of Fusarium oxysporum f. sp.
lycopersici by bi-culture and crude extracts method. Bi-culture test
showed that Emericella nidulans and Eurotium sp. inhibited
mycelial growth and spore production of Fusarium oxysporum f. sp.
lycopersici at 51.80%, 52.06% and 43.78%, 62.27% respectively.
Crude extracts were extracted from Emericella nidulans and
Eurotium sp. with hexane, EtOAc and MeOH, crude hexane at 1000
Hg/ml gave the best inhibited mycelial growth and spore production
of Fusarium oxysporum f. sp. lycopersici, the effective dose (EDso)
were 1.28 pg/ml and 0.126 pg/ml respectively.

Keywords: Emericella nidulans, Eurotium sp, Fusarium oxysporum
f. sp. lycopersici
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coe (Kim and Kim, 2008; Fuchs et al., 1999).
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al. (2012), Suinwucluiggsin  Hexane,

Ethyl acetate (EtOAC) Rz Methanol (MeOH)
tuﬁjTUQOﬂucguéu 0, 10, 50, 100, 500 cxe
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MeOH, #nta B &asduaowuduguserznm
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2.4  nwdarRetd (Statistical analysis)
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ouan 15.7-32.4 x 2.4-4.3um, Macro conidia J

0-8 septate Jsusazeiete § 9nsusn Jesouan

4.0-7.5 x 1.6-3.4um. Chlamydospore .t

cuy Terminal § intercalary Tu hyphae, 3ol 9

tgocducuulsU § cuumeaudeonan 2.4-3.7 x

2.4-3.5um (Fig. 1)
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N9 MNIFIA 2 91winTugamau PDA Tugumsyu
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2:d. Ascospore JSwnjSuuog, Ddoasu, Dos

N 2.8-4.2x3.5-5.7 um. (Fig. 2).

3.1.3 Funudneerzegide Eurotium sp
Eurotium sp cﬁucéssnﬁﬁnﬁneﬁu Order

Eurotiales, Family Trichocomaceae §j£§88°1‘211

genera 1 D3 ngsuzdadud: 919 cleistothecium

wae U5 ascus e ascospore (SosaiIng190Ty

perfect stage (teleomorphic stage) 2 9 9 s 1

Aspergillus spp. Y0taifid59cdigoamau PDA I

SngsusIute o 38U Aunncagfivty gou

eicdonedagdntodeoducde) ue usess

figg ascocarp oy cleistothecium. (Fig. 3).

32  nmtingeudsdntiwiwesde E. nidulans
xaz Eurotium sp. tunwiuiisds F.
oxysporum f. sp. lycopersici ¢\oe) bi-
culture method. i
ButaSuTuniudingsucgs E. nidulans

e Eurotium sp. Tunaudiudy F. oxysporum f.
sp. lycopersici /o838 bi-culture 91¢ 30 Sy
a9 cé’s E. nidulans «a¢ Eurotium sp. Jaoawu
cene1gFuunivdudinauascSucdutngEute
€a: 41u0ugede9gcds F. oxysporum f. sp.
lycopersici tnetgadicinuiiggelgein S uniy

Buéjcé”’sm:mnq;]zmdﬂj 51.80-52.06% (590

aoluLancigfivLselisungocdiaby. cfgenglnh

MaUcSs Eurotium sp. wUud eoiucanciagy

naudugigtauoussdiasgids F. oxysporum f. sp.

lycopersici ¥@d&n3dacds E. nidulans, Yne Jeiage

(Je) (9 62.27%, SoucSs E. nidulans, €L

vInduggRauougsdd 43.78%.

3.3 nuingsulwgeNngamn E. nidulans
xR Eurotium sp. fwnwiuiiede F.
oxysporum f. sp. lycopersici o0&
poisoned food techniques i
UKNNaINge E. nidulans Tunaugue

c§8 F. oxysporum f. sp. lycopersici Inecﬁuéqw
Tuore 5 S Wudr FwennungsinTuasiu
aowWBUSY 10-1000 ppm =UNTuiiniuag
(Sucfiulneeydutey «az dwouseiizsyss F.
oxysporum f. sp. lycopersici «LUuJaoruenneiay
Hucsnguld control (0 ppm), 91T EtOAC

WasfiunoE.ugy 1000 ppm 0ndudin
Aecducfutocdutozegds F. oxysporum f. sp.
lycopersici tciddign Jeinsscaeciin 2.91cm, s99
Jyuncugugeiino MeOH Jeagecsecdia 2.95¢cm
Q2 2UKT0 hexane Jeingscdocdia 3.10cm. e
(fi9e)1320NmUgUReT0  hexane, EtOAC e
MeOH Tuasfiuaotuisy 1 1000 ppm v
po1UENciIgfiutuNduEiiRelizogde F.
oxysporum f. sp. lycopersici Yoo Jeingzcaecdia
2.23, 2.17 e 2.09 Jea EDso=7.31, 4.06 s
1.28 mwudadu. (Table 2, Fig 4)

gfinanede Eurotium sp. tunaudiu
c8e F. oxysporum f. sp. lycopersici tnecfiug
LuTuee 5 du Wudr gutennungeinlulsiiu
noUB.USY 10-1000ppm UNTUE NIy
Gulnzepduty wa: 41 wouselzogpds F.
oxysporum f. sp. lycopersici «UuJaoruenneiay
fucdonsuls control (0 ppm), tnegIuETin
MeOH Az EtOAc Tuasduaoiudusy 1000
ppm  fauindugigniussduiutnEutoesde
F. oxysporum f. sp. lycopersici tdifign Jeinzs
(Jecdia 3.03cm s 3.18cm MaUSadiy, gougau
g:7i0 hexane cUugt Lindudiniuaecdud@uln
(Futetd 3.55cm.  weicfgeglnnmaugaugio
hexane, EtOAC taz MeOH Tuasfunotuid ugy
1000 ppm cUudSaoruaancigiutunduds
ﬁ:ﬂ?SjC§9 F. oxysporum f. sp. lycopersici 1ne
Dengscdecdia 1.38, 0.65 wxz 0.60 Jen
EDs0=9.17, 0.1135 ¢z 0.126 mudany. (Table
2, Fig 5)
4,  Swintu

c§’9 F. oxysporum f. sp. lycopersici tc 41
cenEomonuicinueinsisocdes (wilt)
(Futuiiasstueimay PDA Jdngzuzden0 was
Q:cﬁ'uc’ﬂué‘a1o§uu03cﬁs.ﬁswcm (Booth,
1971; Brayford, 1985) s tA.Jnaugguaacdy
(SozcnuseINTisorfio)eejmuantiu (Tomato
wilt). (Sibounnavong et al., 2010). cé’ 9 E.
nidulans ¢ Eurotium spp. tJu perfect state
(teleomorph) 2 9 9 Aspergillus spp. c§’ 9 E
nidulans Jnaugag ascospore iJ8wngS Lol
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2200 10 4-4.6x3.9-4.3um (Raper and Fennell,
1965; Sibounnavong et al., 2009). c§’9 Eurotium
sp. Yetaidiiudifegids)tusau PDA (39190
ei99Nu Kralj et al. (2006), Domsch et al. (1993)
windoudes lunuinwgsindougreciuis
tdi9gmney u1ggslntduteayye, U19geiingag
cn sclerotia SaSuU s §00.
niufingeud:dnfinauzgise E. nidulans
(caz Eurotium sp. Tunwélugiyss F. oxysporum
f. Sp. lycopersici (ioe) 38 bi-culture SUtASUE
tSoucinzgsdnelugiunduiiniuascIucdutn
(Ut tdmendt 50% wRe Sougelegss F.
oxysporum f. sp. lycopersici ¢t 43.78-62.27%
(2929n6997U Wonvisa et al. (2010) tcijals
c§9 E. nidulans g Eurotium. variecolor 5 87¢
Jutunauiludiseds Phytophthora palmivola tne
341 dula culture @ud1 Emericella nyingaeiiucdy
gaundudiniuazdutuinEutuesss P.
palmivola t ¢ 60.00-65.90%, Khemmuk and
Lamyong (2009) mmmd‘ncé’s Eurotium sp. g
IndudaeSs Colletotrichum sp. Rac0wze0U
012993 1tuiou3 A dual-culture thict )
57.35%., Sibounnavong (2012) R%e/97 ScSs E.
nidulans (LO1) gauindudignausscSucduingsy
3ty s FouedzogEs F. oxsporum f sp
lycopersici (VTS16) tcl 35.25% Qs 82.05%
nudadu, uenaind Song et al. (2022) Q18971
J1eds E. nidulans g1u1ndludigss M. oryzae 29
nwean U toliesEatd 60.00%.
nNingsud:Intiuiuesjgiulennain E.
nidulans s Eurotium sp. unadudds F.
oxysporum f. sp. lycopersici &Ut(iSug 31NN
wrinzgeinJusdnfwiutuniiuiipde F.
oxysporum f. sp. lycopersici ‘Zm:ﬁuzﬁ'ccmnmj
NuIsnagINu Song et al. (2022) 1&/31031
g:50 hexane, EtOAc, MeOH =aniSs E.
nidulans  TuRsuaoILELEY 1000  pg/ml
g1UI08UEEe M. oryzae & 72.54, 91.02 a2
88.21% caz Je&1 EDso = 255.88ug/ml, 66.83g
/ml e 85.33ug/ml nawudaty, Sibounnavong
(2012) 9103191000 hexane, EtOAC 2

MeOH @1nede E. nidulans (LO1) Tueoausu
g1 1000ug/ml g1u0dudsSs F. oxysporum f.
sp. lycopersici (VTS16) t 60.28, 64.40 s
84.40% Rz EDs5o=915ug/ml, 379ug/ml «e
112pg/ml 010390y, Talubnak and  Soytong
(2010) QegDIRWKNN  hexane Qﬂnc§9 E.
nidulans (EN) Twasfuaoiuc@uguy 1000 pg/ml
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Table 1. Inhibition of mycelial growth and conidial production of F. oxysporum f. sp. lycopersici in
the bi-culture antagonistic test

Inhibition (%)

Treatments

colony conidial
E. nidulans vs F. oxysporum f. sp. lycopersici 51.80+3.412 43.78+7.77°
Eurotium sp. vs F. oxysporum f. sp. lycopersici 52.06+8.612 62.27+2.13%

*values are means of four replications + SE; values in the columns and the rows of three crude
extracts within an antagonistic followed by the same letters are not significantly different by
Duncan’s Multiple Range Test at P<0.01

Table 2. Effect of the crude extracts on mycelial growth, conidial production and effective dose
(EDso) of F. oxysporum

Treat Colony diameter™ (cm) of F. oxysporum f. sp. lycopersici at each
- concentration (ppm)
ments 0 10 50 100 500 1000

Emericella nidulans
Hexa 5.00+0.00®8 3.65+0.01P 3.60+0.05P 3.43+0.12¢de 3.11+ 3.10+0.12

ne c 0.149hi ghi

EtOA 5.00£0.00* 3.59+0.06° 3.30+0.08% 3.23+0.09"" 3.11+0.14" 2.91+0.07)

c cd f j

MeO  5.00£0.00* 3.63+0.08" 3.50+0.06" 3.43+0.05% 3.24+0.14" 2.95+0.09'

H c cd g i

Eurotium sp.

Hexa 5.00+0.00*° 4.66+0.23" 4.04+0.17° 4.11+0.14°% 3.82+0.11¢ 3.55+0.26

ne de ef

EtOA 5.00a+0.0 4.54+0.14° 4.09+0.13° 3.85+0.17¢® 3.38+0.13" 3.18+0.13

c 02 d 9 9

MeO  5.00+0.00*° 4.25+0.09° 3.97+0.42¢ 3.78+0.38% 3.26+0.04" 3.03+0.10

H d g g

Treat Number of conidia* (107) of F. oxysporum f. sp. lycopersici at each EDso
- concentration (ppm) (ppm)

ments 0 10 50 100 500 1000

Emericella nidulans
Hexa 26.30+0.2 10.57+0.4 10.11+0.0 8.17+0.069 3.08+0.58Y 2.23+0.47 7.31

ne 42 69 gd 9

EtOA 26.37+0.3 14.89+0.6 9.47+0.49¢ 8.44+0.23% 3.47+0.64" 2.17+0.60  4.06
c 52 6° 9 g

MeO  26.71+0.7 7.79£0.169 3.49+0.65° 2.70+0.139 2.21+0.819 2.09+0.12  1.28
H 02 ef fg g
Eurotium sp.

Hexa 21.71+0.7 10.97+0.0 6.75+0.95° 4.58+0.73" 4.07+0.57" 1.38+0.39  9.17
ne 6" 3 ghi

EtOA 23.18+0.5 2.55+0.689 2.20+0.189 1.18+0.24" 0.73+0.24'" 0.65+0.10' 0.1135
c ga h

MeO  20.05+0.1 2.28+0.389 2.03+0.239 1.62+0.41%" 0.66+0.19' 0.60+0.16' 0.126
H 8¢ h h
*values are means of four replications + SE; values in the columns and the rows of three crude
extracts within an antagonistic followed by the same letters are not significantly different by
Duncan’s Multiple Range Test at P<0.01
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Figure 1. Morphological character of F.
oxysporum f. sp. lycopersici on PDA at 15 days Emericella nidulans on PDA at 15 days
A-B. colony on PDA, C. microconidia, D. A. Emericella nidulans on PDA, B. ascocarp, C.
macroconidia, E. chlamydospores hulle cells, D. conidia, E. thallus in imperfect

stage

B e L
Figure 3. Morphological character of Eurotium sp. on PDA at 15 days

A. Emericella nidulans on PDA, B. ascocarp, C. Chlamydospore, D. ascus, E. conidia
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