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Efficiency of bird’s nest fungi (Cyathus sp.) for te biological control of

soil-borne plant pathogenic fungi

Y y
unAnga: Namageulss@vininaeainieun (Cyathus sp.) Tunstudanisissayresdasamnlsaiialumnn 2
ailp A2eABnn2 dual  culture WUANLTAFIUNANNNTDEUSINTIATTYI0TRSN Fusarium  oxysporum  f.sp.
.
lycopersici FiResnfiaRen deae Pythium aphanidermatum, Sclerotium rolfsii Wa< Rhizoctonia sp. lad
o Cuy A @ o A = a A = ¢ & o o« & a
awnsndudslifimainieun lalnaanfilsz@nsnmnangane wa1 uar wa2 Tnefidefiduinisdudanisiasnyaes
Wiwlefeaas 63.64 uax 62.22 % uarillefduinisaquiinidulebanas 22.46 uay 21.84 %AINAIAL AasARE
. 3
aatansdansl culture filtrate 20Winfaunllanunsninasensstiuginisaentesdlefreqi@as F. oxysporum
f.sp. lycopersici 18 usinam TduladanmauzAnlng n1smasaulszdnsnmlunisaauaulsaifieamaeans
uz@ewmANifinani@as F. oxysporum f.sp. lycopersici luszAuFaunaaes wudiwdsainignuzidame 28 §u
PRy Y @ o ' o g L a
nssuAsnAnsliiinseunlalaan na1 saudunastlgridies F-oxysporum fsp-lycopersici @xnsnanNaialon
Wienlifndnsldiiafaunlalnen wa2 sandunasdgniiinss—F-exysporum f.sp-lycopersici Warrastgmiaiess

Aadsa waznudinfauntualunisdadsnnisiasgiiulnaes

= No au . PR SV = < &
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o o a o aa = = & o
ANRATY: ﬂ']?ﬂquﬂﬂtﬂﬂ“ﬂ'}'}ﬁ TALHEINSARNA LTASIWN

}ABSTRACT: ‘ The efficiency Efficiency of bird’s nest fungi (Cyathus sp.) to inhibit the mycelial growth of soil-

borne plant pathogenic fungi was carried out by dual culture technique. The the results showed that Cyathus

sp. eedld inhibited the irhibit-mycelial growth of Fusarium oxysporum f.sp. lycopersici enty; but eeutd not

inhibit ether—fungi—inetluding Pythium aphanidermatum, Sclrotium rolfsii and Rhizoctonia sp. The most
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inhibition obtained from were-isolate KKU1 and KKU2 which showed 63.64 and 62.22 % inhibition of mycelial
growth with 22.46 and 21.84 %overgrowth, respectively. The meehanism culture filtrate of Cyathus sp. ef
Cyathus—sp—eultureiltrate—showed no effect to F. oxysporum f.sp. lycopersici conidial germination, but
affected effeetto mycelium growth. The efficacy Effieaey of Cyathus sp. to control tomato wilt disease caused
by F. oxysporum f.sp. lycopersici in greenhouse condition was done. At twenty eenditten—Fwenty-eight day
after inoculation, KKU1+F. oxysporum f.sp. lycopersici could reduce disease incident than KKU2+F.
oxysporum f.sp. lycopersici and F. oxysporum f.sp. lycopersici only with 0.53, 1.33 and 2.87 disease index
and 13.00, 31.67 and 66 %disease severity, respectively. Fherefore-KkldKkd2-and-ren-ineculated-showed
no-disease-nreidence—Cyathus sp. KKU1 and KKU2 were enhance growth in tomato.

Keywords: Biological control, tomato wilt disease, Bird's nest fungi
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2006) Ungouugil 28 °x {lwnan 48 au. nsaatiulalafizasdasn FOL Tnes

NANNTANEN

a a & o ' o & a 'y = a v aa
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wisssunynlalnaaimesaulisunsadudenisasgaesdulaaesidas p.

aphanidermatum, S. rolfsii Wag Rhizoctonia sp. 1% Tneidasn P. aphanidermatum, S. rolfsii Wag Rhizoctonia sp.
anunsasyrquiiudulareaiiafeunlinielu 3 44 udauisodudades FOL 16 dawd@esa—FoL wuda
o = P P oy & o a a o v =
#&99IN211T831 FOL avlunmmnssdinandaiinioun 5 4u diuluveiniunduesgaquiiduleresdes FOL
uaziflaninulil 7 Ju WaFeunleloen wa1 waz wa2 Husedvinwlunisdudannsissgyaeadulaaedas FOL
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SaaaznsranriLidulewiniusesas 22.46 uaz 21.84 % MMNAAL (Table 1)

Table 1 }Eﬁ%&e&e@% of Cyathus sp. isolate W@ ‘Fusarium oxysporum f.sp. lycopersici (FOL) testing by dual

culture technique

fonariu[c16]: Tudllavigaiinanisnmaes

Fonariu[c17]: nsilulfiine

[%’ﬁmﬁu[clS]: Antagonism

{ YoRariu[c19]: on

Cyathus sp. Isolate % Inhibition (%)" % over growth (%)’
’Cyathus sp. ‘KKU1 63.64+0.38 a” 22.46+0.45 2" {,wmﬁmﬁu[czol: AEw
’Cyathus sp. KKUZ‘ 62.22¢1.11a 21.84+0.63 a YoRmin[c21]: AN




’Cyathus Sp{. KKU3 58.02£0.19 b 18.62+0.29 b YoRamiu[c22]: AN
Cyathus sp. KKU4 59.06+0.93 b 17.70£0.25 ¢
Cyathus sp. NN 43.30+£2.14 ¢ 0.00+0.00 d
F-test * *
FJQ 2164 9-7'94'6{ Foamiu[c23]: Taflufiasldan wanzld
CV (%) 2,04 241 fafnusnniud
137
138 " % Inhibition = [(R_R)/R ] x 100
139 R, = average ofradial of pathogen in control plate
140 R, = average of radial of pathogen in treatment plate
141 *" % overgrowth = [(C,-C,)/D) x 100
142 C, = average of radial of Cyathus sp. covered pathogen at study day
143 C2 = average of radial of Cyathus sp. covered pathogen before study day
144 D = period of study (day)
145 * Means (n=5) in column followed by the same letters are not significantly different (P>0.07, LSD) based.
146

147 mafuljindueafinfiundadananualsaiigluduroL

148 msduganissanaadiativiie wudinsld culture fitrate 2eawinfoun lalnen wa1 way w22 Tiflnaste
149 menzaslafifevecdes FOL winai lidulaieneanunfinisasyiieandlunssudiacuan Aefiaou
150  gmvesduluagsendng 147.56-212.86 p uariinavinidulemasgyesnsniansuzdadunaes waziiulfas

151 (Table 2)

152
153 Table 2 Effect of culture filtrate of Cyathus sp. te on isolate mycelium growth of Fusarium oxysporum f.sp.
154 lycopersici (FOL)
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Cyathus sp Isolate mycelium growth germ tube length (pm)“

‘Cyathus sp. ‘KKU 1 growthless 147.56+£15.96 d [.i’,’»ﬁmﬁ"[c24]: ANLGH

‘Cyathus sp{. KKU 2 growth-less-and-twists 158.98+£11.97 d YoRaiu[c25]: ANLAN

‘Cyaz‘hus 34 KKU 3 growth with segrments 208.48+1.68 b s . \
YoRniu[c26]: ALAN

‘Cyathus sp. ‘KKU 4 growth-less 179.24+2.81 ¢ = <

' YoRaiu[c27]: AN

‘Cyathus sp. ‘NN‘ normal 212.86+7.55 b L )
YeAarin[c28]: ALAN

Control usually-long 240.60+1.80 a

- N ‘ foraniu[c29]: ANLAN

LSD 14:27

CV (%) 9.14

" Means (n=10) in column followed by the same letters are not significantly different (P>0.07, LSD) based. gf13 N1
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Figure 1 Inhibition of Fusarium oxysporum f.sp. lycopersici mycelium growth by various isolates of Cyathus
sp.

A: Control (without Cyathus sp.) B: twist mycelium FOL by KKU1

C: short and twist mycelium FOL by KKU2 D: twist mycelium FOL by KKU3

dsz@ndnmasaiiniiunlunsaiuanlsaiiaaviswawsdiamaiiinanidas Fusarium oxysporum
f.sp. lycopercisi (FOL) luszauiEaunnaas

msliinseunlelnen wa1 F%ﬁ%ﬂ%%@%@ﬁ%‘FOL awunsnaanisfinlsalinndnesdsniinislivin

Faunleloan w2 499

Table 3 Efficiency of Cyathus sp. KKU1 and KKU2 to control tomato with caused by Fusarium oxysporum

f.sp. lycopersici (FOL);the-causal-agentof-tomate-wilt-disease

AmTreatment Disease severity index" Disease index severity (%)2/

2
Fodniu[c30]: WinFeunsiaaas lalman

gnunsnaaniaialsAlA
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10

21 daysa/ 28 daysal 21 daysa/ 28 daysal
20% KKU1 + FOL 0.20+0.18 ¢ 0.53+0.19 ¢ 4.00+3.83 ¢ 13.00+4.32 ¢
20% KKU2 + FOL 0.60+0.15 b 1.33£0.41 b 9.67+2.74 b 31.67+8.89 b
20% KKU1 0.00+0.00 d 0.00+0.00 d 0.00+0.00 ¢ 0.00+0.00 d
20% KKU2 0.00+0.00 d 0.00+0.00 d 0.00+0.00 ¢ 0.00+0.00 d
FOL 1.80+0.18 a 2.87+0.18 a 39.33+6.73 a 66.00+£5.60 a
Control 0.00+0.00 d 0.00+0.00 d 0.00+0.00 ¢ 0.00+0.00 d
F-test o o o ox
CV (%) 27.33 24.86 37.93 25.15

" disease severity index: 0 = no symptom, 1 = < 25% leaves symptom, 2 = 26-50 % leaves symptom,

3 =51-75 % leaves symptom, 4 =76-100 % leaves symptom
L dae oy
Sum of disease index of each level @mu'luq,ﬂmm

100

? % disease index severity = - x .
Number of random plants Highest level of disease index

¥ Means (n=5) in column followed by the same letters are not significantly different (P>0.07, LSD) based.
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Table 4 Effect of Cyathus sp. isolate KKU1 and isolate KKU2 te on growth of tomato plants.

D
158% dowlunssudaaue) i Angeaessiunz@amabifiaonuanseiuedne

Abeve-ground Plant Hight High (cm)”
’Treatmen4 shoot dry FoAniu[c32]: UMM treatment ﬁﬁl,l,ﬂl Lﬁil\'i
7 days 14 days 21 days 28 days . u .
weight (g) 419119 20% Lw'a%"Lm_]fm growth
uz@awmAluagnels
20% KKU1 + FOL 1.11£0.04 c 6.70£0.29a 11.21+0.26 ab 17.96+0.27 b 20.41+0.09 bc e
20% KKU2 + FOL 1.08+0.05 ¢ 5.02£0.31 b  11.30+0.98 a 17.69+0.19 b 20.34+0.15 bc
20% KKU1 1.41+0.08 a 7.08+0.28a 11.62+0.58 a 20.35+0.45 a 21.22+0.26 a
20% KKU2 1.26+0.05 b 6.78£0.19a 11.38x0.40 a 17.67+0.26 b 20.49+0.25 b
20% + FOL 0.67+£0.12 d 4.78+0.37 b 10.38+0.08 b 16.53+0.24 d 20.10+£0.12 ¢
20% + Control 1.06+0.05 ¢ 4.90+0.53 b  11.2240.22 ab 17.18+0.26 ¢ 20.17+0.29 bc
FOL control?
F-test x x o ox ox
CV (%) 6.33 5.89 4.61 1.62 1.02

‘1/ ‘Means (n=5) in column followed by the same letters are not significantly different (P>0.07, LSD) based.
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Table 5 Population of Fusarium oxysporum f.sp. lycopersici (FOL) in soil as affected by Cythus isolates, 28

days after planting soil at 28 days after planting 138 after inoculation? RFAAABLIAYE

1M Treatment

Population (x10°* spores/g)”

20% KKU1 + FOL 4.00£0.25¢
20% KKU2 + FOL 5.20+0.24 b
20% KKU1 0.00+0.00 d
20% KKU2 0.00+0.00 d
FOL 12.05+£0.71 a
Control 0.00+0.00 d
F-test **
£Sb= 0:6233
CV (%) 9.14

" Means (n=5) in column followed by the same letters are not significantly different (P>0.07, LSD) based.
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N19183TY209T891 F. oxysporum f.sp. lycopersici (FOL) laiNaaaiiniAan d2wid@as P. aphanidermatum, S.

> '
= o

rolfsii waz Rhizoctonia sp. ldanunsadueali lalnandilsc@nsninlunsdudslinngana ua1 uay w12 e
o =2 o :/l a a d” v . & o '

innsAnnalnnisdudenissenaeslaiifeveaias FOL tnald culture fitrate a81in¥eun wudn culture
X @ o = ' o & aad ny o qv y < = = =
filtrate voaLin3euN lHifnasentsaNnsadudinssenteslaiiime s wilnavnlidulaienesnunfipauiindng

llannian Inaulaasiinee uwaziidnruziuilées nnrdnenalnnisdudannsayaeadulaliualuiiues

& o 9 ]

a o A 73 -ﬂ,’ a 73 & o a o a ) a = 1
weaiuAadulareadas FOL Bnungnaquiufadulavecdaiunasfiansausdahundan Jauansain
Ao a ' o o a g X
914338984 El-Fallal and Moussa (2008) inu4n Cyathus sp. @18N308UEINNIAIYIBUTAT Pythium sp. WA
Rhizoctonia sp.18 Tae C. stercoreus uazranswuginuluasseuaisnsandnans stratals uaz striatins faifly
' . L L A o 9 & @ o P = wn g o &
anslung diterperinoid Tazans striatins Naraanniéulavesdaiiniunsoaianiusainmuanimduaisdud
ﬂ’l aa o :/I ﬁ’l . 4J v $% o
dauuphBauaransdudai@a (Anke and Steglich, 1988) daldfnanfnefuaunnaeized Anke and
Oberwinkler (1976); Hein and Anke (1988); Hwang et al. (2000); Lui and Zhang (2004) ANudainiaun
a a a . Mo a = X P <
ANNTDNARANTYFENT (secondary metabolite) wsliausnveANNSLa3 TR Sclerotium sp. LHB4ANN e
, o 0 g 0 L , o & & o oo X
71 Sclerotium sp. qmglummqu Basidiomycota LIULALIINLLTALAATIUN [LATANNNIUIREUDRY Liu and Zhang
(2004) wudrnisMansadpanduleraadadiniaun . intermedius Anannlfinnssanvevatlaiueaida
Pyricularia oryzae @awwntsaluluiiluiinn Sdnwocining lnearllinadudinisdanmeilafuaesniama s
28985 (Gunji et al., 1983)
a a ﬂ,’ @ o dl =4 =)
maneaauilsz@nsnmaesdeinieunlelnan 11 uay 122 lunismauanlsaienimaesaeuz e me
i o & . C e . po .
MAnNdes FOL TusziuBaunnaes nudmasanugnuzidems 28 §u nssudsninisliniaunleloan e
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e |
WinFaun (Cyathus sp.) lalnantvu shazszy? AsiAnan nlunisdua@uwdddfing arwisonuau

uazannainlsadienaasuzidiamaiiinaniias FOL 18 uazddqadadinniaasnauinuasziliomaae
£ @ o = > , = o @ o P o o+ o+
fadinfeunianuainisnlunisaanslfinaziasainsie) mindnisiwd afaunun ldsauiuilandn fJuran
. v .
wananazdunisiinBunneesdewds fanunsoildidsslanllunisauauisafisnreszidamauaziva
2w 16 wananiiulunsdinBunoudefannsorilfieiedease luwdaded e duinmessnasie 14
o o

atglsfmunisulsgiifvinsinsifdesiamamnsineifindy ulszidulatine?

L'anmeé"la%
. 3 .
welwau gassouiiving. 2553, UfiMenresdinaaslilneaniziinfiunitensuanidienilog Fuuuazide
N = M a a - = v a = o a
uuANFe AW lsAMEa8eNTABMA. INUNINUTLBY AN ANARTNN TR 412713 TN19ATIINEINN
NN9INEAT HURAINLIAY NUNANUIAETRUUNL, TAULNL.
- a o A Y a A ea P a A g X
a31n30] gnsan. 2545.  nsAaLdenuaznisliqauvisdnuanliainfafaluntsaaunuiiesn Atemnaria
brassicicola auplsnluqnaesaziin, InelnuidiyyiinarAtansuuiiudn
UNAINENALNEATANART, WATLIFN.

973 Bunuwn, wued 8astnsda, Andnwol wisuganad, Uszaes LHulnd, uasinBo gassnilu. 2550,
lszAvininaaadaslnslamefun andeiln aradufnanalunsdudenisiasgaeséulauaznisan
unnudes iinennain wduilinlussunFou. Snenarsniiunuau. 53): 1-9.

Anke, T., and F. Oberwinkler. 1976. The striatins-new antibiotic from the basidiomycete Cyathus striatus
(Huds ex Pers.) willd. The Journal of Antibiotics. 30: 221-225.

Anke, T., and W. Steglich. 1988. Neue wirkstoffe aus casidiomyceten. Forum Mikrobiologie. 11: 21-25.

Deadman, M., H. Al Hasani, and A. Al Sa'di. 2006. Solarization and biofumigation reduce Pythium

aphanidermatum induced damping-off and enhance vegetative growth of greenhouse cucumber in
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