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Abstract

At present, there are numerous reports on using plant extracts integrated with biological control
agents (BCAs) to control plant diseases. However, before employing this particular alternative measure,
plant extract should be tested to make sure that its fungicidal properties will not be toxic to BCAs.
Therefore, this experiment was conducted to test the in vitro efficacy of extract of ringworm bush
(Cassia alata) at different concentrations (5000, 10000 and 20000 ppm) against 6 genera of plant
pathogenic fungi (Alternaria sp., Curvularia sp., Fusarium sp., Helminthosporium sp., Pestalotia sp. and
Rhizoctonia sp.) as well as on antagonistic fungi except non-pathogenic Fusarium oxysporum F221-B
which was previously reported to be tolerant to pressed juice of ring worm bush. Then, performances of

all test antagonistic fungi (5 isolates of Trichoderma harzianum and F221-B) in combination with ringworm
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bush extract were investigated using dual culture test on poisoned food medium. The results showed that
the ringworm bush extract at concentrations revealed antifungal activity against mycelial growth and spore
germination of all tested pathogens in the range of 16-53 and 32-94 percent, respectively. The higher the
extract concentration, the more the inhibition effect on pathogens occurred. Moreover, the test extract was
not shown to be toxic to all tested isolates of Trichoderma. Regard to combined application, the result
revealed that performance of Trichoderma isolates combined with the extract in inhibiting the tested

pathogens (in the range of 45.3-69.6 percent) was shown less effective than that of Trichoderma alone.

Keywords: ringworm bush, antagonistic fungi, plant pathogenic fungi, integrated plant diseases control
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N9LATEYUD e Pythium aphanidermatum, Phytophthora parasitica Waz F. oxysporum laaeineiitlsz@nann
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F. oxysporum, H. oryzae, Candida albicans W&z Microsporum audouinii laginaiiilsz@nsnin agelsfiniu
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‘ﬁlzgm (27-53 wlefidius) sesasnnAe Curvularia sp., Alternaria sp. Waz Helminthosporium sp. aﬂﬁuga@ﬂu
14 20-26.6, 19.8-25.7 war16-21 tlafifiusl muansu (Figure 1 waz 2) wazidleNansauniasssumanudindu
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NARBIREUIN %qwudﬂﬁw%ﬂuLL@vfm%um@ﬂm@wmﬁmmﬂﬁmmLﬁ?u‘*ﬁu 5000-20000 ppm #1N130AILAN
mammmqmu‘lmmmammmmimwﬂm (Alternaria sp., Cuvularia sp., Fusar/um 1Sp., Pestalotia sp. WAL
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Penicillium notatum, Microsporium canis wa< Trichophyton mentagrophytes (Timothy et al., 2012) LLm’m‘\jN
L%ﬂi"m’]m{iﬂi‘ﬂﬁ“ﬁ Iun Rhizopus spp, P. oxalicum, As. tamari, As.niger, F. oxysporum Wa F. vacitilus
(Odunbaku and llasanya, 2011) wanainaisannainluuds felsasunisldaisanineniueaesguiin
mﬁmndquﬁluj s dndi men T anansndiuganisisiyaesides Colletotrichum gloeosporiodes léating
filsz@ninn mﬂflﬂ HAZARLE, 2537) ufanmnummqmmmﬂmmﬂmﬂLmu'aufaﬂ 5! mﬂmmmfamu
AnANANENMsIAEITe PDA fiasnududy 10 way 15 Dadniusefiadans mmmﬂummﬂmm
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Figure 1 Inhibition effect of three concentrations of ringworm bush extract Figure 2 Inhibition effect of ringworm bush extract on

on plant pathogenic fungi; Alt.=Alternaria sp., Cur.=Curvularia sp., plant pathogenic fungi at 7 DAI (except, Alt. at
Fus.=Fusarium sp., Hel.=Helminthosporium sp., Pes.=Pestalotia sp. 12 DAI); Alt.=Alternaria sp., Cur.=Curvularia sp.,
and Rhi.=Rhizoctonia sp.; Values are means of five replicates. Fus.=Fusarium sp., Hel.=Helminthosporium sp.,
Values in each column bar within each pathogen indicated with Pes.=Pestalotia sp. and Rhi.=Rhizoctonia sp.

the same letter are not significantly different according to
Duncan’s Multiple Range Test (DMRT) (P< 0.05).

ﬁﬁui"ﬂﬂ’ﬁ‘%mmu@m‘%wmmmmﬁmuLﬁmmﬂﬁi@ﬂﬁs\i@m@mﬂ@ﬁfmmL%mwmLm‘lﬁmﬁmﬁﬁmu 5
T wud’nﬁ@éu@mﬂ’mwm@m (60 %Imuﬁqrmﬂgm%@) mmﬁmmﬁmmﬂﬁq 3 anududunansdss@nsnan
Tunstfudanssenaesatlefiedananlddeudnasutn nefudaniseenaesalesizes Curnvularia sp.
”Lﬁﬁﬁlzgm fulefifusuda 04 wWefidus s0sasunfe Alternaria sp., Pestalotia sp., Fusarium sp. Wa%
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Helminthosporium sp. manaummi‘umq 83-02, 32-87, 42-85 uaz 39-82 WeSius MU FL Faumnsing
@mqmuﬂmmmmmmmmmﬂunmmmmu Taeeneiiszsuacnududu 20000 ppm ”meaummwm
(Figure 1) mmmmﬂumiwmmwmumm@mmmq% mwmqmﬂﬂuLmymmumﬂmmmummmﬂmmmu
414 5000-20000 ppm aﬁm?ﬂﬂﬂﬁldﬂﬁ?\i@nmmﬂmlfnm‘ﬁ Alternaria sp., Curvalaria sp., Fusarium sp.
WA Pestalotia sp. ‘Emﬂﬁm@ﬁiﬁuﬁﬁu&mghﬁw 64-94 1Uasidus (zﬁﬂaw‘ﬁr LATATUY, 2558) wazaziivlgdni
mmﬁmmzﬁﬁu@ﬂﬂﬁmLﬁmmﬁ mm‘mﬁuézqrrm@ﬂm@mﬂ@ﬂ%ﬂmmLwﬂmﬁmvl,é’@mqﬁﬂixaw%mw UeNaN
ﬁﬁqﬁmmwm’ﬂmmﬁmm@@T@W@%mnlu%uﬁmmﬁ ANLTND W 1000 ppm anunsndudianisaiing
adasuas F.oxysporum, Pythium sp. W& Phytophthorasp. 1% 70-100 wlefidus Tasnetuiu (wetlsem, 2546)
AINKUANINARDITBIEIAT Az mummmﬂmummmmmﬂiummﬁmw‘l,umaﬁummmaﬂm@mﬂmmmmjfai']
wmmum@;qmﬁmmumm?mr:ym\aLéf‘tﬂ,ﬂ mmmmmmmﬁﬂm@mﬂmmmmmmmmugmmmma
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glycosides Ua¥ Steroids (Khan et al.,; 2001; Hennebelle et al., 2009) Tagianafanaa in193 e ulienaniis
Tunﬁﬂﬂummﬂnqwéﬁué&mm’%mmmL’%@mLL@szmﬁGﬁiﬁmmmﬁm (Kazmi et al.,1994; Khan et al., 2001;
Somchit et al., 2001 Az Saheli et al., 2012)
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nsdfuds 1asryragdule {897 T harzianum 1nei38 Poisonedfood technique 1L it ausnaesnisnagay
(3 DAI) angarinanguiiamnannA N idindus NZ\]Lﬁﬂﬂ‘ﬁ?.:@‘ﬂﬂ’]?lﬂ?ﬂ;mml,%@ﬁ T. harzianum Wn'lals ANt
LLﬂxLﬁ@anﬂdﬁuiﬂ@uéu@mnﬂimﬁ@@q (7 DAl s T. harzianum ynlalnan armngoasnyldifinaiuaing
LZ%FNL%@?]IN@Mﬂ’]ﬁ‘@ﬁmﬁmﬁﬁmﬂ uazliupnsinsangamaLIAN annifuh dulglldesnalsindesaanssminy
ci"uLz’ifuslﬂﬁﬁﬂﬂm:ﬁ”l.ﬂLmﬂrfmmm;mmmu (Figure 3 WAT 4) %Q@ﬁ:ﬂiﬁd’\@’]?@ﬁﬁ‘qmﬁﬁLWﬂVJﬂ?xﬁUﬂQWN
L%Niuhiﬁm@ﬁi@mm?mmmLﬁuslﬁL%m’] T. harzianum waz@Uesues T. harzianum vnlalaan ﬁiﬂi”]\iﬁ'lﬂu
Unf lluansinsangnasuaw waztnslalmannaunndn gnnseauliinsaislfinnmilasuinnigaacuny
ﬂmauuﬂmﬁmmmam (Table 1) mnm@mfmmmummﬂamﬂumwmmummhLmvu’mumﬂmm
mummmﬂ fwudnZa 7. harzianum mmmmmimuummmmmm PDA wmummhummmumnw
WinwneTiszdunnL 4L 5000-2000 ppm & mﬂmnﬁ LAZANLY, 2658) (AZEANLNNIIENT 157
T. harzianum ANHNNIONUABANIETATNLTIANA (gﬂmmmmmnmmmm LENLIULAZINYNEUAR) ANITNTY
1,000 ppm Ltuii (nsilsznwn, 2546) wenantusi WL e Trichoderma Sp. NUNUARANTATAAINNT
ﬁlu"] anlduanamiia 1wy arsaingnLde dv uazaylad fsvdunanadudi 100000 ppm (Omorusi et al.,
2014) uaznumusiaansaiiilesiunindndngive 1y Captan, Thiabendazol Uaz Captan-Carboxin fiszsi
5-2000 ppm (Chaparro et al., 2011) Blue copper has Captaf (Captafol) Vlf;“"mummlfﬂmu 50- 300 ppm
(Tapwal et al., 2012) AINHANNINARBILAZNNTINENTUTNFL mﬂvl,mwmfaiﬂ harzianum mmmuumwmumu
aansainaniauaransiaiiilasiundndng i L6 n famnefiasinl 4aniuansataanniaviaansiad
flosriuindnlsane lunismauanlsanasialyl
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Figure 3 Effect of ringworm bush extract on mycelial growth of T. harzianum by Poisoned food technique;

Values are means of five replicates. Values in each column bar within each pathogen indicated

with the same letter are not significantly different according to Duncan’s Multiple Range
Test (DMRT) (P< 0.05).

Table 1 Effect of different concentrations of ringworm bush extract on spore production of T. harzianum

at 7 days.
Number of spore (10710
Trichoderma spp. Conc" Remark
ml) 7 day

T114Kb 0 1.03b Normal spore
5000 1.18a Normal spore
10000 1.15a Normal spore
20000 1.16a Normal spore

T121Kh 0 0.44b Normal spore
5000 3.03a Normal spore
10000 2.89a Normal spore
20000 1.23a Normal spore

T11450 0 101 ‘Normal spore
5000 1.21a Normal spore
10000 1.32a Normal spore
20000 1.12a Normal spore

T112Sc 0 0.52b Normal spore
5000 0.59b Normal spore
10000 0.59b Normal spore
20000 0.77a Norm_gl spore

T.com 0 0.74b Normal spore
5000 1.03b Normal spore
10000 1.51a Normal spore
20000 1.4a Normal spore

"Values are means of five replicates.Values in each isolate of T.harzianum followed by the same letter are not significantly
different according to Duncan’s Multiple Range Test (DMRT) (P< 0.05).
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Figure 4 Plate showing colony of T. harzianum grown on PDA amended with ringworm bush extract at 3 and 5 DA

(by poisoned food assay).

3. wanIsANENANBENATINTIE TAIRATITAAT LT as 1 filndseanisiaigmadularaadasn
'mmﬁﬂiﬂﬁ‘n 1meA8 Dual culture assay §9NNUAT Poisoned food assay

uaRNMIANENszAEN s da TR o 6 Talman Wun 7. rarzianum T114Kb, T121Kh,
T112Sc, T114So, T.com AT non-pathogenic Fusarium oxysporum F221 BIumammumimmmmLmﬂ,ﬂ
L‘H'E]i"]’&’]LW?]T?ﬂW“H 6 @iim (Dual culture assay) LLeAVASIAENTD PDA wmaummnmummmﬂmvmumm
iudi 0, 5000 Baz 10000 ppm (Poisoned food assay) Wi msmwiuimwmmmnm (0 ppm) AANLINUD
nsignide (3 DA a1 Tharzianum nnlelmas aawsadudadasanmnlsaiildnnaia aglu
199 7.3-48 \lafidus Iwnmvﬁl F221-B mmmﬁu&aL%@mmmmimiﬁlﬂm 0-11.7 wefidus uazileinan
tiulal 5 fawmmiﬂ@mmﬂ 8N Alternariasp. (12 DAI) m@mﬂgﬂnw‘wﬂi@‘imL@wmmmﬁummimim
m@u&’u‘lmmmmmm‘lﬁmwﬂmmﬂmuﬂ fulesSusduds 51.1-75.9 wlafidus Tag T114Kb mum”l,mmmm
immmm T.com uaz T112Sc (Figure 5) Sl lufiemnaidenfuiunnsmaaes Dual culture test AN
Fanwudn T114Kbo mmmﬂummimﬁymmLﬁuslﬂmmﬁmmmmnﬂwmim agflutag 67.4-77.7 Wedidus
(Somnuek et al., 2015) éﬂﬂ%ﬂﬂiiﬁ%ﬁmummﬁmwLﬁmmﬂnﬁuwud'} 1u°ﬁfa\1LLiﬂm'aqnf1@v1m@ﬂu ‘W‘]_I')"]
LmﬂmﬂgﬁnwﬂiﬂismwLmmmmmmmﬂumma‘mmmmimwmwml,@ﬂu@ﬂ (0-21.3 ilafidue) meum
NNINARAY L°]]’ﬂﬁ"] T. harzianum ynlalaian °V1L@muummmmummnmmmimﬂummimmmmLﬁiﬂﬂma
mmmaiiﬂwmm 6 17in Idetnafitsz v m ndnAelesifuinisfiudaiduiioszaznainlyl Tae
ﬁLﬂ@a“Léﬁuﬁmiﬁu&q@ﬂlmgq 45.3-69.6 ileFifus usfdasnninnsnianinananslurizi F221-8 anans

o o

gudals 26.5-51.6 wWafidus aauansivetielittdAnneadfangarauax (Figure 5 uas 6)
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Figure 5 Biocontrol activity of antagonistic fungi against mycelial growth of plant pathogenic fungi on dual

culture plate added with ringworm bush extract; CWOA= Control without antagonistic fungi.
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Figure 6 Antifungal activity of T. harzianum (T114KB) against plant pathogenic fungi on dual culture
plate amended with ring worm bush extract; Alt.=Alternaria sp., Cur.=Curvularia sp.,

Fus.=Fusarium sp., Hel.=Helminthosporium sp., Pes.=Pestalotia sp. and Rhi.=Rhizoctonia sp.
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