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In vitro Potential of Extract of Ringworm Bush (Cassia alata L.) and Antagonistic Fungi to

Control Plant Pathogenic Fungi
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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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T121Kh, T112Sc, T114S0 ﬁLLﬂﬂ”Lﬁmmmd\wmj Tutlszimelng (Somneuk et al., 2015) waz T.com ANRARADWT
NN

L%@mmmsﬂmﬁﬁﬁwmmu 6 Tin A8 Alternaria sp. Waz Curvularia sp. #1wilanluqanziin
Helminthosporium sp. &nwslanluandnalia Fusarium sp. uaz Rhizoctonia sp. &winlaafitauazs NI
fnadn, Pestalotia sp. anwlselulutndaeld FdldFuayemeianiesfiinslaaits Auzimalulad
nainems antumalulagnszaeuindidngmunsainnsiia
NSLATENANTRNATNAALNA

'
a

i lugaiinmanidneliazenn antutirleuWuedanieies hot air oven NeUUNH 50 29p
waides udati oA uwazut lueniuea (ethanol) 90 Lafidus 8msa91 1:9 (wiv) luman 3 41
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m@umu‘mmmammmm‘lﬁmwm mmﬁ Poisoned food assay AEIN1TNLNUNINARDILLIL Completely
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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 DAIl); 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).
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sLumiLﬂummfanqw§§u§QﬂWiL@?mmﬂqL'%fammmmﬁSﬁiﬁummﬁm (Kazmi et al.,1994; Khan et al., 2001;
Somchit et al., 2001 Laz Saheli et al., 2012)

2. N’aﬂ’l‘iﬁﬂﬂﬂ'ﬁﬂ%ﬂ@%'ﬂﬂﬂﬁiﬂﬁ’ﬂﬁuL‘ﬁﬂmﬁﬁiﬂﬂﬂ‘im‘?ty“ﬂﬂﬁL%’ﬂ‘i’lﬂfﬁ‘ﬂﬂﬁ Trichoderma spp.
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LL@ZSLﬁI@LQ@Wﬂﬁuiﬂ@uéuQmﬂﬁiwmﬂﬂﬂ (7 DAI) @031 T. harzianum nnlalaan amnsniaseyldfinauanig
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T. harzianum ANHNIONUABANIATATHLTIAN A (gﬂmmmmmnmmam ENIULAZINNEINEA) ANNTY
1,000 ppm Lduii (nsilsznn, 2546) wenanuganLdn [ d03n Trichoderma Sp. NUNUARANTATANNT
ﬁlu"] anlduanaiia 1wy arsaingnLde dv uazaylad fsvduaanaudadi 100000 ppm (Omorusi et al.,
2014) uazvunmusiaaisaiiilesiunindndngive 1y Captan, Thiabendazol Uaz Captan-Carboxin fiszsi
5-2000 ppm (Chaparro et al., 2011) Blue copper has Captaf (Captafol) Vla‘”mummmmu 50- 300 ppm
(Tapwal et al., 2012) AMNNANINAABIATNIITIENTUT6TY mﬂimquaiﬂ harzianum SRnuaNTRTNUY
sagnsaipanniuazansndileaiurndadngields favmnsiianilldauiuamsainaniaviearsad
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
T114S0 0 1.01a Norm-él spore
5000 1.21a Normal spore
10000 1.32a Normal spore
20000 1.12a Norm_{_:]l spore
T112Sc 0 0.52b Normal spore
5000 0.59b Normal spore
10000 0.59b Normal spore
20000 0.77a Norm_@l 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. wansANIANBENas NIt RamATu T as 1 finddeanaaiymadulareadasn
mmq‘ieﬂﬁﬁ 1meA% Dual culture assay 49NNUIE Poisoned food assay

uaanmsAnElszAnanmassdasUfiingsuau e lelman W¥ur 7. arzianum T114Kb, T121Kh,
T112Sc, T114So, T.com WAL non-pathogenic Fusarium oxysporum F221 B‘Lumamuﬂumsmmmmmﬂa
Lﬁﬁ@mmmmimwm 6 1A (Dual culture assay) LUAMNILALNITS PDA mmamm?@ﬂmummmﬂmmumm
ndd 0, 5000 KAz 10000 ppm (Poisoned food assay) W11 m?mﬁwiﬂmmummnm (0 ppm) AANLINUD
n1signida (3 DAI) e T harzianum nnlelmian avwnsadudadesanmglsaiieldnnain aglu
199 7.3-48 \lafidus 1u°um”17'1' F221-B mmmﬁu&qL%@mmmmimié’lﬂm 0-11.7 wefidusd uazileinan
tiulal 5 fauummiﬂ@mﬁjfa 8N Alternaria sp. (12 DAI) mj@mﬂgﬂn‘wniﬂisﬁL@wmmmﬂummﬂmm
m@mﬁ’ﬂmmmmmm‘llmwﬂmmnmum fulesifusdud 51.1-75.9 ulefifusd tae T114Kb ﬂumimwm
immmm T.com uaz T112Sc (Figure 5) Bl lufiemnaidenfuiunnsmaaes Dual culture test AN
Fanudn T114Kb mmmﬂummimmmmLﬁuslﬁmmwmLuﬁgimnﬂmumim agflutag 67.4-77.7 Wedidus
(Somnuek et al., 2015) ﬁﬂﬂ%ﬂﬂiiﬁ%ﬁmummﬁmwLﬁmmﬁnﬁuwudq 1m5q\uwﬂm'aqmawm'au W'urjf]
mmwﬂgﬁnwni@hmwLmmmwmmmummemmmimwmwmmnu@ﬂ (0-21.3 ilafidue) Lmaum
NNINARAY m@m T. harzianum ynlalaian VIL@ﬁ\mummmzmmmnmmmimﬂummmimmmLﬁiﬂﬂLﬁm
mmmﬁﬂmwmm 6 17in Idetnafitsz v m ndnAelesifuinisfiudaiduiioszaznainlyl Tae
ﬁLﬂm‘iéﬁuﬁnﬁﬁu;ﬁ@glmgq 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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