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Enzymes Production by Plant Pathogenic Fungi Causing Foliar Disease on Ornamental plants
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Abstract

The research was carried out to investigate the ability of plant pathogenic fungi causing foliar
diseases in producing cell wall degrading enzymes of plant (cellulase, pectinase) and Fungi (chitinase)
on solid media. The tested pathogens (32 isolates) were isolated from diseased leaves of 13 Family of
ornamental plants in the area of King Mongkut's Institute of Technology Ladkrabang, Bangkok. Activities
of cellulase and pectinase enzymes were determined by hydrolysis capacity (HC) value which was
the ratio of the hydrolysis zone and colony diameter. For chititnase, its activity was categorized based on
relative increase in diameter as well as intensity of purple color on colloidal chitin medium. Results revealed
that all tested fungal isolates (except Co 211-1) showed low potential to produce cellulase with HC value
of less than 1.00. Regard to pectinase production, presence of activity with low HC value (<1.00) was
detected in all tested fungal isolates except for all 19 isolates of Colletotrichum spp., Bipolaris sp.

(Bi 21-2) and Nigrospora sp. (Ni 12-4). For chitinolytic enzyme, all tested isolates of Colletotrichum spp.
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(except Co 211-1) and all 2 tested Alternaria spp. presented moderate activity whereas all 4 tested
Curvularia spp. and Bipolaris sp. (Bi 21-2) showed low activity and the rest showed absent activity.
Furthermore, pathogenicity test was conducted in vitro using detached-leaf inoculation. Conclusively,
fungal isolates (from different host plants) within the same genera revealed the same potential to produce

cell wall degrading enzymes.

Keyword: enzymes production, necrotrophic fungi, ornamental plants
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FadnsAnandnazidiinanalureslilsyiu inliiAnenis necrosis 1w lsauauunsatua Tulud uqns
(Dicklow, 2013; Pegg et al., 2016; Coates et al., 2016) Tunisidninaneaasdasanvelsaieaiii wanain
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L@ﬂ%ﬁﬁﬂﬂﬂ@’]%ﬁﬁ 111 cellulase Waz pectinase (Dean and Timberlake, 1989; Fernando et al., 2001;
Lorena et al., 2007: Anand et al., 2008; Hubballi et al., 2011) ansiaeaflin1ssneaudn Tutaanannalsaiy
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ulmifenainanunsndeasananiiaiadaasdals delaoinfudaimes na¥is chitinase dnazwulungu
dasUfTIny (Agrawal and Kotasthane, 2012) uazanaazansnsnimudesfiaieulasisnans e
siInelé TunsAnwnisaFraenladaeamesanmnlsaia lussaudesl fiinng Auaneddfoeiu i
nmagauluenaaeadawan uaztih lldinmzdBununisadaeulsd 8ndanileAe nnmagaunisaiig
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yeadeiiuenly Tmﬂmmmmimm a @ﬂwmvmmim‘f@uuu@wmi potato dextrose agar (PDA) WayaNEILE 211A
g9 veadule uaz conidia 10409 HievNedAsIULNHeI
nmsnasauAamNIsalumsadaaulairandasanuglsamsly

Aanssureaeulasd cellulase: naaaulng Plate assay method uu‘mmi‘l,gml,%‘ﬂ carboxy methyl
cellulose medium (CMC medium) mqﬂiwnaumﬂ NaNO 2 N3y, MgSO *7H O 0.5n5W, K HPO 115N, KCI
0.5 Nfu, CMC 2 n3y, peptone 0.2 fmJ A agar 17 n3u Tumn@u 1 am9 (Kasana et a/ 2008) MANUT
ReaTeTsien1¥asanumnzide mnuummmummﬂmmwmmuummi PDA 218 5 fm Tmfﬂm cork
borer T AEUENUANINATS 0.5 3. lnzivenadlalafize Lasiinan91aNaN e IAE T o TERE
Asananadnasiu mmmumhmmﬂmﬂ@ﬂmmﬂu negat|ve control uazld standard enzyme lu positive
control 1147 25 ssAmaFea Wunan 5 5u arntiuassageunisaiaelad celluase Tnea lodine
plate assay (Kasana et al., 2008) paenmnansazaneleled 10 ua. @ﬂumummimmmeammmﬂumm
5 17t udamansazanaleledueen Tngansazanelalefuasuaniduue isiae i elenvisoaided
cellulose a¢] Aenalviviudlulaula (clear zone) 139047t cellulose qﬂﬁﬂfjﬂmmﬂiﬂuﬁq Tunnualaadn
'mmmLﬁumu@uﬁn@ﬂam@q‘ﬁﬂi@ﬁﬁmﬁ uazrundurugudnansaesfiontaula ieAuanin Hydrolysis
capacity (HC) value (Taechapoempol et al., 2011) azanseaun1sai1aialas
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A AN HC value Winfu 0 ; Tiwunnsadiaiewland

+ A8 A1 HC value <1.00 : wunnsas aeulmsdiias

A A8 A1 HC value 1.01-2.00 ; wun1sai1aienlmdlunans
T Fa A1 HC value 2.01-3.00 ; wunnsadaienloaian
T e A HC value >3.01 11l ; wunnsafraiewlsfunniige

Aanssnanaaulbsl pectinase: naaaulag Plate assay method uummﬂéml}%@ Czapek agar
Gﬂx‘l‘ﬂi‘”ﬂ‘ﬂ‘i_lmtl NaNO 2 N3y, K HPO 105y, MgSO *7H O 0.5 Nfu, KCI 0.5 N34, 1% ZnSO 144., 0.5%
CuSO 1u4., sucrose 30 N3, agar 20 N3N LAy pectin 10 n3u quﬂﬂ@u 1 @m9 (Priya and Sash| 2014)
Tmmm?wmmLmyma@mm@ﬂﬁmﬂu%u pectinase iwRgaiLNmagay fanssuaaseulod cellulase
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medium Emﬂi"'ﬂ'a‘umﬂ l\/IgSO °7H O 0.3n34, (NH ) SO 3n5Y, KH PO 2 N34, citric acid monohydrate 1Ny,
agar 17 N3, tween 80 200 ”Lu‘llm@m colloidal chitin 4.5 N§4 WAL bromocresol purple 0.15 N ‘Luu’mau
1 @m9 (Agrawal and Kotasthane, 2012) wazdfu@n pH winiu 4.7 ﬁmmfmﬂuhmi‘ﬂ@lmﬂmﬁ Trichoderma
sp. iU positive control asann@asdanannlEFumenudnanunsnairseulad chitinase Eifluatineg
(Agrawal and Kotasthane, 2012) ‘lum?mfmmumm%qL@uisﬁﬂﬁﬂmﬁu‘ﬁmmmmﬁuti’m@uﬁﬂ@mmhu
F1inq FaAnanailasuRaesensiaesiTe neawng colloidal chitin medium AHAN bromocresol purple
Lﬁ’ﬂﬂ@]ﬂl,%‘ﬂi"]ﬁ@%(’]\ilfﬂuisﬂﬂ chitinase aelyl eultsiianatnazliltas chitin WWiu N-acetyl glucosamine
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NMINARaLANNEINNTalUNNTnaliliAleA (Pathogenicity test)

vmamasauanuaunsnlunisieliiinlsareadeusaslalniandatda Detached leaf test
PERNUASIWNUNTNAZEL 1 TRARBNA (Table 3) émﬁuimmgﬂx‘iL%@?’V&’WL‘WiﬂiﬂLL[FI'@?JVL‘BTGHL@V]‘LIWG’W%‘
PDA flunan 5 Ju udald cork borer aunmduNIuANEINATN 0.5 B, 1azLFnnaauaedialall uazfnety
%;uL%fammLWﬂm anaunluits S1uau 3 1o (47) luaz 4 M NUNUNNINARBILLL completely randomized
design (CRD) dwiugamauanlia1ung PDA mﬂﬁuﬁﬂuﬁﬁnﬁﬂgméﬁmlﬁq (inoculated leaves) Ux19lu
mmw%u (moist chamber) FprUIALKWNIBARENANTBIUNALT WA 7 T Lmzﬂmﬁmxﬁmumuﬁqﬁ
0="liAnTaA; 1= uNaTINA 0.1-0.4 Ta.; 2 = WHATUNA 0.41-0.8 T4.; 3 = LEATLNA 0.81-1.2 T.; 4 = UHATWIANNND
1.21 @, Ausnsiledfidusinaiinlen (Disease incidence; DI) wazAudndilafiduinanguissasisn
(Disease severity; DS) AMNgR7

aunulunugnsainislsn
DI = — x 100
AU luiane

Y Auaulufuansainnslsm x szaua1nnslsn)
DS = > x 100
(AUAULLTIYNA x FEALBINNIEIEA)
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L%’a'i’]’d’lL‘VIﬁﬁi‘ﬂﬂ’lﬂaluﬂl’aﬂﬂ:l’ﬂ’aﬂ‘lﬁﬂizﬁu

anmsfiLsatisainistsanislueslsiles i 41uau 31 1afiE a0 13 29 LnntsuenTe
amauaanatuLn WU denfuenldnonaiidiuan 32 lelaan Ineldaindnemreinisiull
weuunsalua 21 lelman uazennislugn 11 lalman dvwsunguennislulvsiueuunsaluguenlidan
Colletotrichum spp. 17 laldian (mnﬁﬂmqﬁ Agavaceae, Araceae, Arecaceae, Bromeliaceae,
Combretaceae, Liliaceae, Olandraceae Waz Palmae), L'%'ﬂi’l Curvularia spp. 2 lalman (mﬂﬁm\iﬁ
Aspleniaceae WAz Heliconiaceae), LL@&L%@?’] Nigrospora spp. 2 lalgian ('ﬂ’mﬁﬂj’NﬁAraceae e Palmae)
dounguainisluqn wen|&3asn Alternaria spp. 2 laltian (ani99A Agavaceae uay Nymphaeaceae),
L%mﬁ Bipolaris sp. 1 lalgian(annigaed Cannaceae), L%mﬂ Colletotrichum spp. 2 lalgian
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(mnﬁm\‘iﬁ Araceae WAy Orchidaceae ), L%m‘ﬁ Curvularia spp. 2 loTgian (mnﬁmaﬁ Arecaceae WAL
Costaceae), L%ﬂiﬁ Helminthosporium sp. 1 lalgian (@ﬁﬂﬁmﬂﬁ Palmae), L%’ﬂi’] Pestalotia sp. 1 lalgian
(‘al’mﬁ”m\‘iﬁAspleniaceae) WA L%m"] Unknown 2 laldan (mﬂﬁmqﬁ’ Agavaceae WaY Palmae) (Table 1)
HanenAResTLINNIMEIMANERTTl (Dicklow, 2013; Pegg et al., 2016; Coates et al., 2016) mq,mmjm’]
Co//etotr/chum spp Wae Alternaria spp. Lﬂumfaiwwumemﬂwmvl,mm*aﬂvl,uﬂi‘”mumnwm V]QSL“LAINLT@LL
quxmm:wuwﬂ@uﬂ Tnednwaurannslsafinudaulvg fe Tanluludiueuunsatua LLmz‘E?m‘lm;mmmmm
wenanifsiineailtlsmelnadn @am Colletotrichum spp. Wag Curvularia spp. Li'“flut,%ﬂmmmmim
w0 ERsENALNaN (Kittimorakul et al., 2013; Sunpapao et al., 2014)
mswmaaum’mmmsﬂumm%ﬁaL'au'lfnsfmmL%ym'\mmﬁﬁ’iﬂmﬂu
anNNInAgeuANa i lunnsaaelasl cellulase, pectinase Wag chitinase 99983 Tiuen
s 32 lelmian uuennAaedeuds Lﬁ@z%u@‘mmiwmm (5 fg”uuﬁamiﬂg}m%ﬂ) WUIN N1INAdBL
Aanssuieuled cellulase Fasimageuynlalnianasnsnaeuladfonannld Inglalmnan Co211-1 a¥
useutunans 3 HC value 1nnndn 1.01 uaglalmanau 7 a¥waeluszdusi f61 HC value taandn 1
&3 standard enzyme (positive control) 1A HC value 81nn91 3.00 (Table 2, Figure 1) 4195Un15nageL
Aanssaeload pectinase Wi.l')"]ﬁl,%ﬂi’uﬁm 11 PL@Tmm]%’éwaauvLﬁmiﬁ mel Alternaria spp., Bipolaris sp.,
Curvularia spp., Helminthosporium sp., Nigrospora sp.bag Unknown a’iﬂqmﬁ”\m@uieﬁﬁ@giluazﬁwﬁ'ﬁ A
HC value faandn 1 luaussi standard enzyme (positive control) #A1 HC value 81nN31 3.00
(Table 2, Figure 1) mmmmmnmmmuummuu (Fernando et al., 2001; Lorena et al., 2007;
Anand et al., 2008; Hubballi et al., 2011) i“"‘i_lfn mammmmimwm 16un Atternaria spp. (@nwnlsaluqn
FusIa WaYWIn), Colletotrichum spp. (mLWﬁmLLfaumeIummmﬂ, WINUAZE1INIT1) Annnsaairaienlasd
cellulase ua pectinase 1 FuaulmiFinamazinlimadninaneiaiianuguussnniu e ldmeauan
fj"nL%@mmmm‘lﬁmﬁmmﬂﬁuﬁ’ﬁri@T,imuLm (virulent strain) Wﬁﬂwzﬁ”‘m,@uvlﬁnﬁlmnﬁmﬁuL%ﬂmmﬂﬁuﬁ’ﬁ
nialsaldguuss (avirulent strain) na19AD TugaainanfiGunelan LﬂmmmL‘Mm‘ﬂmwmmﬁwuﬁmn@‘lﬁ@mmmmm
mmm\iLfau"IfﬁuLﬂuﬂ?mmwmﬂmmmmwmmfammLumiiﬂw-ﬁm’mwuﬁwimum\iLmu%@m\umvm’]mu
ld ”LuﬂjmmL‘n@mmmwuﬁluguummmmmwL@u"l,sﬁumemwfaﬂ 7 2eielafinin annnaAnwvennfide
pfsitlamunsa¥raianlasl pectinase 49413891 Colletotrichum spp. Vjﬂi‘ﬂieﬁl,@‘i'lﬁLgﬂ\‘mu'ﬂ’]‘w’]?LL%LﬂuLfJ@’]
5 §u FIUANANIANNNNIIENLAL I ﬁi:qd'} a3 Colletotrichum lindemuthianum TAEIFAEaWMNIINGY
92 %-esterified pectin (Lorena et al., 2007) waz C. capsici ?{Lémé’qammﬁmm Czapek-Dox Nad 1 %
pectm (Anand et al., 2008) mminm’m pectinase Tadluatinam ‘Emﬂwuﬂ?mmmmmL@uisnummm
fszaiziaan 10 qwmmiﬂ@mﬂm muuwamﬂ”l,mq mwfmLﬂjfamLﬂuﬂqumﬂmiuﬂﬁaTMSQ'am@uﬂ?Mﬂm
nsaF1aenlasl pectinase LazATIMENZaNA2azT 10 SU LANNINARBILUEMNTAETa LT
daa11in Lfim@’mL%m’]‘llmﬂ‘ﬁ'qiﬂﬁﬂ%m?cyLﬁmmm’mgmL%@mﬂimmimﬁu 7 41 [edanalFlTunn
nsaraenla pectinase delaifmian lwides Colletotrichum spp. v;ﬂ”l,aiﬁm@ﬁ{ﬁqmmmu F9a1nfingnn
wmefaiuiinimasenidesiureadenanvalsaiald
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Table 1 Isolates of necrotrophic fungi on ornamental plants.
Leaf symp- Fungal identification Leaf symp- Fungal identification
Family Plant Y Family Plant W
tom (Isolate) tom (Isolate)
Dracaena reflexa Alternaria sp. Pestalotia sp.
S S
(Al 21-1) (Pe 21-3)
Aspleni Aspleni )
Dracaena fragrans (L.) Colletotrichum sp. spieniaceae splenium nidus Curvularia sp.
AB AB
(Co 11-4) (Cu 22-1)
Agavaceae Cordyline fruticosa Colletotrichum sp. Colletotrichum sp.
AB Bromeliaceae Aechmea fasciata AB
(Co 12-2) (Co 113-1)
Dracaena dermensis Unknown Bipolaris sp.
S Cannaceae Canna indica L. S
(Un 21-1) (Bi 21-1)
Colletotrichum sp. Colletotrichum sp.
Philodendron spp. AB Combretaceae  Terminalia catappa AB
(Ca13-1). (Co 214-4)
Colletotrichum sp. Curvularia sp.
Philodendron spp. (Sunlight) AB Costaceae Costus speciosus S
(Ca14-1) (Cu13-1)
Colletotrichum sp. Curvularia sp.
Philodendron spp. (Xanadu) AB Heliconiaceae Heliconia spp. AB
(Co 15-1) (Cu 14-1)
Colletotrichum sp. Chlorophytum Colletotrichum sp.
Aglaonema modestum AB Liliaceae AB
(Co 16-1) comosum (Co 115-1)
Dieffenbachi AB Colletotrichum sp. Ny— Numoh S Alternaria sp.
ieffenbachia spp. aeaceae mphaea s|
ep (Co 17-2) e v PP (Al 12-1)
Araceae v o Colletotrichum sp. ) Colletotrichum sp.
Dieffenbachia picta AB Olandraceae Nephrolepis exaltata AB
(Co 28-2) (Co 117-2)
Colletotrichum sp. Dendrobium sp. Colletotrichum sp.
Aglaonema Modestum AB Orchidaceae S
(Co 19-1) ‘sonia’ (Co 216-1)
Colletotrichum sp. Colletotrichum sp.
Scindapsus sp. S Rhapis excelsa AB
(Ca2101) . (Ca118-1)
Colletotrichum sp. Colletotrichum sp.
Anthurium andraeanum AB Areca vestiaria AB
- (Ca21-1) (Cn.119:-3)
Nigrospora sp. Helminthosporium sp.
Homalomena wallisii AB Dypsis lutescens S
(Ni11-1) Palmae (He 21-4)
Colletotrichum sp. Nigrospora sp.
Ravenea rivularis AB Cyrtostachys renda AB
(Co 112-3) (Ni 12-4)
Arecaceae "
Curvularia sp. Unknown
Elaeis guineensis S Wodyetia bifurcate S
(Cu 21-1) (Un 22-1)

"Leaf symptom S = leaf spot; AB = anthracnose leaf blight

dusunmegevianssnewltsl chitinase ﬁﬁlqﬂmﬁmqﬂmmmLﬁumu@uﬂ’nmwmmnﬂ?ﬁlﬂuamm
e ({hRsina) wudn @031 Trichoderma sp. (positive control) faunareddaudinafuamunnzide
Tuansiidemawnlsafitinaseudaulugnunisairaeulal chiinase WWlusziutunans T e
Colletotrichum spp. (81 Co 221-1 Saa¥sl&luszaumn) LaLiE0m Alternaria spp. Nnlalaian Haupaeslny
Fsing 2.1-4 130, douiivdesiuan 4 lelman linunsairaeulmisananaae 1Eun Helminthosporium sp.
(He 21-4), Nigrospora spp. (Ni 11-1 Waz Ni 12-4), Pestalotia sp. (Pe 21-3) WAL L%@?ﬁ Unknown
(Table 2, Figure 1) AnMInAaednss Hufivhaulanstns ‘ﬁlwudm%@mmmaiimﬁm 8 Colletotrichum
spp. WA Alternaria spp. dnansnaiaenlas] chitinase 14 s I ﬁﬂwm%qLfauvlfﬁﬂﬁqnzmﬁﬂ%wuL@Wf]:’luﬂ@ju
ﬂmﬁmﬁﬂﬁﬁﬂﬁ Trichoderma spp. (Agrawal and Kotasthane, 2012) meﬂ@jmmL%ﬂmﬁvlmﬂummmmim
i non-pathogenic Pythium spp. (Talubnak et al,, 2015) atinglsfima aannisAneieulmidsnanadnagu wei
azanansatidelalsiandu 7 Wansn lunadludes il
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aanmsAnsneaiunsaiaeulailuafl inlimanulssiduiuGa Ae ie14ana (genus) 1hgaiu
fauddazuenlfunanlddsyiusnsaingu (nsleloan) Afspsdansaienisaiaienlasd (cellulase, pectinase
WAZ chitinase) MwNauRY

Table 2 Production of cellulase, pectinase and chitinase by necrotrophic fungi on solid media.

Strain Cellulase” Pectinase” Chitinase”
Control negative - - -
positive ++++ ++++ ++++
Alternaria spp. Al 21-1 + ++
Al 12-1 + ++
Bipolaris sp. Bi.21-1 + - +
Colletotrichum spp. Co 11-4 + - ++
Co 12-2 + - ++
Co 13-1 + - ++
Co 14-1 + - ++
Co 15-1 + - T+
Co 16-1 + - ++
Co17-2 + - ++
Co 28-2 + - T+
Co 19-1 + - ++
Co 2101 + - ++
Co 2111 ++ - +
Co 112-3 + - ++
Co 113-1 + - ++
Co 214-4 + - ++
Co 115-1 + - ++
Co 216-1 + - ++
Co 117-2 + - ++
Co 118-1 + - ++
Co 119-3 + - ++
Cu 21-1 + + +
Cu 22-1 + + +
Cu 13-1 + + +
Cu 14-1 + + +
Helminthosporium He 21-4 + + -
Sp.
Nigrospora spp. Ni 11-1 + + -
Ni 12-4 + - -
Pestalotia sp. Pe 21-3 + + -
Unknown Un 21-1 + + +
Un 22-1 + + +

V-, 4, ++, +++, ++++ represent enzyme production frome absence to high regarding HC value.

R T represent enzyme production frome absence to high categorized based on relative increase in

diameter as well as intensity of purple color on colloidal chitin medium.
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Isolate Cellulase Pectinase Chitinase Isolate Cellulase Pectinase Chitinase
negative I. Co 1131 |
positive 0 @ Co 214-4

.-" A “\
Al 21-1 ) Co 115-1
—=

Al 12-1 ‘ O Co 216-1
Bi 21-2 ‘ O Co 117-2
Co 11-4 ‘ ' Co 118-1
Co 12-2 Co 119-3
Co 13-1 Cu 21-1
Co 14-1 Cu 22-1
Co 15-1 ‘ ‘ Cu 13-1
Co 16-1 ° Cu 14-1
Co 17-2 [‘ He 21-4
Co 19-1 0 1’ Ni 12-4
Co 210-1 O I" Pe 21-3
Co211-1 O ?o Un 21-1
Co 112-3 Il‘i Un 22-1

Figure 1 The hydrolyzed zone of cellulolytic, pectinolytic as well as purple color zone of chitinolytic enzymes

by necrotrophic fungi on medium supplemented with CMC, pectin and colloidal chitin, respectively.



258 AN TNEATNIZAANNAN

NNINARALANNEINITAUNNTAD LULARLSA (Pathogenicity test)

annmagaLANgn s lunsneliiAnlsrreadesiuanld sauau 32 lalnan 1neda
Detached leaf test wudn Tunnsau L%@mwm@uwﬂvl,ﬂiemw g3 Co 11-4 Uaz Un 21-1 @nunsanaliiin
Tsaldatinednian TﬂﬂmjmLLiﬂLﬂuL%famﬁwmauﬁuﬁmmﬁ”ﬂLﬁu (original host) 479w 7 aedie (iflasannly
Fenadiiu me%@mmm&ﬂm%’ we 1 Talaian) Tewn {3991 Colletotrichum spp. 6 lalan (Co 113-1,
Co 115-1, Co 117-2, Co 214-4 ay Co216-1), Curvularia sp. (Cu 14-1) Wwa Alternaria sp. (Al 12-1) @AY
wWasidusnisiialsa (DI) 16geis 100 wlefidus uarilaruguusaaasisaagluda 13.8-50.2 wafifius usid
ieslalnianifien A Co214-4 Muanailafifusinainlan 66 wefidus uazinanuguussaaslsn 13 wefidus
Faaziulgdnde Colletotrichum spp. anunsanelfiAnlsaiulilsssuiinageulduanesiia (Table 3)
uaglndiAeeiuni1sseuaee Dicklow (2013) find19dn esn Colletotrichum spp. WAy Alternaria spp.
Hudesawnlsaidndyredldaentilsysiu Wesnidesdnannifitendandn dsaansdninang1s
nenliisysuldvaneeiia dwsunguiiaes dudesfiuenlfnaniissiunanueiiausieg lusedaFaaiv
amMAgeLAsEaR N R LA TR UL luLAazaediT e ldiduimmagen wudn luninsau L’%‘ﬂﬁ"waﬂ
lalmaninaaasluusiazasdineg arunsaneliiialsaduiidauny (given host) leiquuss Taeilinlefidusing
\Ainlem (DI) g9nie 100 wlafifius fantingity wedis Araceae Al Eu (Ag. modestum) \JuNTINA#aL
WUIN L%’ﬂ‘i’l Colletotrichum spp. 9 lalsian (Co19-1, Co13-1, Co14-1, Co 15-1, Co 16-1, Co 17-2, Co 28-2,
Co 210-1 uaz Co 211-1) uaz Nigrospora sp. (Ni 11-1) arxnsnnaliiialsaléigeds 100 wlefidust (DI) uas
Hauguusslsnnglutog 16-45 lafidus Aiiien Co211-1 Wit ‘ﬁlﬁ‘ﬂlﬁﬁmiﬁ‘ﬂ (DI) 50 wlafifus a1u5ulu
wma@?@uj ransnaaeafhullufmnadianti fiflesluned Paimae Ailvunnuas (Cy. renda) Hiuftanagey
wmuu‘wmmmmmumiﬂiﬁmw l&un Colletotrichum spp. (Co 118-1waz Co 119-3), Nigrospora sp.
(Ni 12-4) uaz Helminthosporium sp. (He 21-4) naliifialsaliines 66 wlafifius uarinauguLsaaisn
13.19-32.81 \lasidus (Table 3) @’mN@miwmm%l,ﬁuvl,é’d’n%mﬁﬁLmﬂmmﬂiﬁﬂizﬁumwﬁmrTuLeriag_stu
AR Agfuiuua ez vinanalifdsrsuaiaauluse M aafuilald 1 uilaen Ao i uiass
(original host) & Faazifivldannida Colletotrichum spp. ﬁaﬁmmﬁﬂiﬁﬁmimiﬁqqLLmﬁmwguLm
aaalsalyuansnefy 39lnd1Aeefun17918911989 Kumara and Rawal (2004) ﬁiﬁ?:qdw L%ﬂ
C. glososporioides Auenldanuzazne aunsanelsafufigendady 7 ldvaeaiia wu ndae Nedog
adu wasviudia e T Phoulivong et al. (2012) 97184 1U71 {3991 Colletotrichum spp. AuEnANNIEN
Nrazne &u TNy wazuzaing arunsonalsaduigsandelfidui
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Table 3 Pathogenicity test of necrotrophic fungi causing foliar disease on ornamental plants.

Isolate of y Isolate of
Tested plant _ DI DS” Tested plant _ DI DS
) necrotrophic ) necrotrophic
(Family) ) (%) (%) (Family) , (%) (%)
fungi fungi

Group |: tested on original host

Group II: tested on given host

Ae. fasciata Control op” 0b Co. fruticosa Control Oc Oc
(Bromeliaceae) Co 1131 100a 50.21a (Agavaceae) Co 12-2 100a 32.81a
Te. catappa Control 0b Ob Al 21-1 66.67b 16.56b
(Combretaceae)  Co 214-4 66.67a 13.85a Co 114 Oc Oc
Heliconia spp. Control Ob Ob Un 21-1 Oc Oc
(Heliconiaceae) Cu 14-1 100a 77.08a El. guineensis Control Ob Ob
Ch. comosum Control Ob Ob (Arecaceae) Cu 21-1 100a 42.81a
(Liliaceae) Co 115-1 100a 37.6a Co 112-3 100a 44 .69a
Nymphaea spp Control Ob Ob Ag. modestum Control Oc 0d
(Nymphaeaceae) Al 12-1 100a 100a (Araceae) Co 19-1 100a 24.48bc
Dendrobium sp. Control 0b Ob Co 13-1 100a 45.1a
(Orchidaceae) Co 216-1 100a 47.5a Co 14-1 100a 23.65bc
Ne. exaltata Control Ob Ob Co 15-1 100a 24.48bc
(Olandraceae) Co 117-2 100a 17.81a Co 16-1 100a 22.5bc
Co 17-2 100a 18.23bc
Co 28-2 100a 21.56bc
Co 210-1 100a 29.27b
Co 211-1 50b 7.5d
Ni 11-1 100a 16.25bc
As. nidus Control Ob Oc
(Aspleniaceae) Cu 22-1 100a 20b
Pe 21-3 100a 31.15a
Co. speciosus Control 0b Oc
(Costaceae) Cu 13-1 100a 52.19a
Bi 21-2 100a 38.13b
Cy. renda Control Ob Ob
(Plamae) Ni 12-4 66.67b 21.88a
Co 118-1 66.67b 32.81a
Co 119-3 66.67b 13.85ab
He 21-4 66.67b 32.19a
Un 22-1 Ob Ob

DI = Disease incidence, “DS = Disease severity

*Values are means of five replicates. Values in each column with in each plant family followed by the same letter are not

significantly different according to Duncan’s Multiple Range Test (DMRT) (P> 0.05).
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a5Unan1sAnm
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