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Abstract

Pestalotiopsis spp. is a causal agent of leaf spot of many fruits and economic crops, especially mango. In addition,
this fungal pathogen causes production yield losses. The purpose of this study was to evaluate the antifungal efficacy
of Streptomyces sp. SRF1 against 10 isolates of Pestalotiopsis spp. isolated from mango leaf spot disease using dual
culture method. The results showed that Streptomyces sp. SRF1 could inhibit the mycelial growth of all tested isolates

of Pestalotiopsis spp. in the range 73.37-91.51%. The culture filtrate of Streptomyces sp. SRF1 in AGMS medium
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containing arginine was also used to determine the antifungal activity by agar well diffusion assay. The results revealed
that the culture filtrate from arginine media had antifungal activity. Moreover, the culture filtrates were used to evaluate
the inhibition of fungal mycelial growth and spore germination. The results revealed that the culture filtrate also inhibited
fungal mycelial growth and spore germination. In addition, abnormal mycelial and short germ tubes of spore were

observed when compared with the control treatment. The culture filtrate effectively reduced the size of the disease

lesion and disease severity on mango leaf and fruits after inoculation with the plant pathogenic fungi.
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Figure1 Colony (A and C) and spore (B and D)
morphology of Pestalotiopsis spp. group 1

(A and B) and group 2 (C and D).
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Figure 2 Phylogenetic relationships of 10 isolate of
Pestalotiopsis and the 6 related Pestalotiopsis
species and one out group (Penicillium
expansum) based on partial ITS gene
sequences. Neighbor Joining (NJ) tree was
constructed using Mega 4. Percentages
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Table 1
spp. by dual culture method.

J Sci Technol MSU

Inhibitory effects of Streptomyces sp. isolate SRF 1 on mycelial growth of ten plant pathogenic Pestalotiopsis

Isolate of Pestalotiopsis spp.

Percentage of mycelial growth reduction (%)*

PT1
PT2
PT3
PT4
PT5
PT6
PT7
PT8
PT9

PT10

73.37+1.04°

88.96+1.46™
81.49+4.81°
81.71£0.96°
79.9146.71%
83.59+3.35°
91.51+2.61°
84.11£0.90 *°
81.433.79°
89.72+1.55%

* Different lower case letters denote significant differences (P < 0.05) between the different isolates of Pestalotiopsis spp. in the same

column.
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msfuiagaT Pestalotiopsis spp. \au3% agar well
diffusion WUANHNIRESRTZEZIAN 7, 14, 21 uaz 28 T §
ﬂi:ﬁﬂ%mw’lumiﬁu5aﬂ13La%mumaaL€ulmL%asﬁ
Pestalotiopsis spp. 13 10 lolmian 1iiasilii3suiey
ﬁ’ummuquﬁﬁ%mw Pestalotiopsis spp. }a3fLHaIHI3
PDA \ipdataidinnaindtuidynesiaisduana

i 95 WeSidud lasthidsademunsadudimaesy
saaduloigelelman PT4 "L@i”ﬁ“?'izgﬂ WprEAENANTOTU
o lelmian PTO Vlﬁﬁaﬂﬁqﬂ LAZHANINNHIINLTN
ez 21 was 28 Ju fusansnwlunsiu
m‘na’%ty‘naaLﬁ%’[ﬂiﬂﬁﬁﬂiﬁﬁwL’gm“?‘ii:mnm 7 uaz 14
Su iofiansanandnadsanusidlsluudssloTnaa
(Table 2 uaz Figure 3) WaNINATIWLINREIRTzLE
L 21 uae 28 3% Hlesidudnmsiudiliuanensi
atailindndny TashiRoefiszoz 21 Tu fuefiudms
ﬁug’aagﬂuma 16.00-58.00 (/o Sidud ummfiniAssfisens
28 Tu ﬁLﬂaﬁfL%u@‘msﬁugaag‘Luma 20.91-60.78
1asiEud (Table 2)
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Table 2

Efficacy of Streptomyces sp. Isolate SRF1 to Control the Fungus Pestalotiopsis spp.,

Causal Agent of Mango Leaf Spot

pathogenic Pestalotiopsis spp. by agar well diffusion method.

219

Inhibitory effects of the culture filtrate of Streptomyces sp. isolate SRF 1 on mycelial growth of ten plant

Isolate of

Pestalotiopsis spp.

Percentage of mycelial growth reduction (%) by culture filtrate

from different time point*

21 Days

28 Days

7 Days 14 Days

PT1 32.84+6.57% *° 37.65+6.41%
PT2 15.29+7.58% % 16.67+10.14%
PT3 12.64+3.23% ¢ 18.66+2.08% >
PT4 47.00+4.36%° 41.72+6.69" 2
PT5 7.02+7.02%¢ 17.19+9.22"
PT6 36.53+2.27°%%® 39.20+0.445% 2
PT7 18.82+5.03% 44.60+6.91™°
PT8 10.67+5.81" 19.67+2.60™
PT9 7.67+3.93%°¢ 9.33+2.33*¢
PT10 27.14+5.88% ** 32.34+4.10%

45.515.61"% 2
38.86+5.66""
42.50+3.82" *°
58.00+4.16™ °
29.12+9.57°% °°
47.16+1.93"% %"
53.95+4.29"
22.33+3.84"
16.00+4.58" ©

40.37+8.12"% @

58.38+2.96™ °
48.956.05" *°
47.92+2.08" *
60.78+1.68" *
35.61+2.95
51.11+3.87"°
55.18+5.15"*
25.00+5.13"
20.91+5.84* ¢

48.42+4 83"

* Different capital letters denote significant differences (P < 0.05) between the times in the same row.

* Different lower case letters denote significant differences (P < 0.05) between the different isolates of Pestalotiopsis spp. in the same

column.

U
4. n1sAnwIadNAalnGuastdawlatdas
1 v U U
Pestalotiopsis spp. \{anasaaun18kILa8I NIt
1 U
Ufjilny Streptomyces sp. laluian SRF 1 fassln
219131%a2 AGMS 1152821981 21 1
o ¥ X X a &
mﬂmim‘mLam"ummaﬂgﬂﬂﬂ Streptomyces sp.
laloaa SRF 1 Miasdluainisingl AGMS fiszaziian
21 J% I NaFaUNULEW LTI Pestalotiopsis spp. 119 10
Talaae wuidn i@l NFUARAUINIEL9INAIRITAAT
AGMS Imaasglevias Warkisuloanasseunmald
£ [ 1 % A o d'n a 1
NABIANTIAUNLD wulpdaneaenialnd ludnisuan
wandvaddwle idulodaneoalilowas WatSouisunuy
wduloluganiugu (Figure 3)

Figure 3 Effects of culture fitrate of Streptomyces sp.

isolate SRF1 on fungal mycelia of Pestalotio-
psis spp. isolate PT5 (A and B) and PT6 (C
and D) under bright field microscopy (1,000X);
control treatment (A and C) and tested treat-
ment (B and D).
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5. msdnulszAnaanzasiniassidanuaie
Streptomyces sp. lalnan SRF1 Twnnssiusonisean
slafidan Pestalotiopsis spp.

MnmMInaseulsannwinagsndanuaiite
Streptomyces sp. lolmian SRF1 ‘ﬁlizﬂznm 21 Tu lu
g manad AGMS lumsdiudinssanaasataiuaside
1 Pestalotiopsis spp. 119 10 lelmiaa wuin siapsan
L"%aﬂﬁﬂﬂﬁ Streptomyces sp. lalolaa SRF1 sna13n
fufismssenuasaofidan Pestalotiopsis spp. 169 10
Tolman waziiavinamsiiuiinmssenvasalaslunesey

Table 3

spore germination

J Sci Technol MSU

n9ada wuin WLae9Te Streptomyces lalwiaa SRF 1
fanumunsalunisiuifinissenvesstafuaaita
Pestalotiopsis spp. v 10 lolmaa lduanednsiuasngg
Sudfumeshanssauanugaiu 95 Wasiiud laowa
m3tiuds wuin leloaa PT1 Qnﬁuéﬂﬁgoﬁq@ fia 74.15
wWafidud swmlaloan PT5 gnﬂ'ug'avléfﬁwq@ fa 52.13
Wasidua Lﬁmﬁﬂuﬁuq@muqu (Table 3) wananit
éTﬂumzmaqmJa%ﬁmmwﬂw‘q@maauﬁé’ﬂwmwaa germ
tube figw Tilswas ﬁ@ﬂn?n,fiam‘%yuLﬁyuﬁuq@mqu

Effects of 21 days old culture filtrate of Streptomyces sp. isolate SRF1 on the fungus Pestalotiopsis spp.

Isolate of Pestalotiopsis spp.

Percentage of inhibition of spore germination (%)

Control 00.00+0.00°
PT1 74.15+4.71°
PT2 64.91+9.30%%
PT3 68.65+2.16"
PT4 69.63+2.07*
PT5 52.13+10.44°
PT6 56.30+9.68%
PT7 64.56+5.96"%
PT8 54.08+6.32°
PT9 59.31+7.65%°

PT10 60.14+7.74%°

* Different lower case letters denote significant differences (P < 0.05) between the different isolates of Pestalotiopsis spp. in the same

column.

6. UszAnsnnzasnilansannidenuaiise
Streptomyces sp. lalzian SRF1 lun13aiuaansiia
Tsaunluuazuanzaiieg

InnInagaunslTinasIve s fauy a3y
Streptomyces sp. lalaan SRF1 fassluonmsingd
AGMS Lluszezioa 21 31 lunsauquniaifialsaun
luussravesuzaisfifiaanidanss 10 leloaa wuin
namInageuAUane 10 lalaaa uwluludiang
Weafs Ae nITudEfinsatiassvesouuaiis
Streptomyces sp. lalwiaa SRF1 1 Y1 AaumslaanTiuIu

aayaﬂa%au%aﬂ Pestalotiopsis spp. FNINAIUAY
mydalseluRrldaniinsuitilamsumuassalaives
L%ai’l Pestalotiopsis spp. ﬁaumsmwﬁ%gmmau%a
wuafil3e Streptomyces sp. balwlan SRF1 mmzﬁm
AILQULEAIAMNIVEILIABLNITALAY (Figure 4) Taoiiia
WU AVBILHE wm’ﬂuq@]muqu LazNIINAD
Alaasuusasatafuadidon Pestalotiopsis spp. Nat
MIREARLE 9T UUATITE Streptomyces sp.
lolsian SRF1 fwwmavasunalndidssin Jaadoas
WHALUHALAZ]U LYY 20-30 WAz 5-10 AAALNAT
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UL wuzfinsTdERveaiABIenTeuua iy
Streptomyces sp. lalmian SRF1 1 T4 Aawnslaansuain
aaﬂaﬂas‘mau%aﬁ Pestalotiopsis spp. YWIQUBILNA
vnnatazluladsyiniy 5-10 wazitoann 5 Tadwas a1y
§6u wasfioiuuevasunaannnsuAEineatiE e
yasLTauuafisy Streptomyces sp. lolmaa SRF1 1 3

Efficacy of Streptomyces sp. Isolate SRF1 to Control the Fungus Pestalotiopsis spp., 221

Causal Agent of Mango Leaf Spot

Aaumslamsuinsesalasuangan Pestalotiopsis spp.
N USsUAsUA% Wuintasaga Streptomyces sp.
laloian SRF1 mminmquﬂﬁLﬁQBMau%asw
Pestalotiopsis spp. lalaiaa PT7 Vlﬁﬁﬁqm (WHRYWIALAN
ﬁq@) J298481A8PT8, PTY uag PT10 anadeu

Figure 4 Effect of culture filtrate of Streptomyces sp. isolate SRF1 on mango leaf (A) and fruits (B).

1 = Plants were inoculated with Pestalotiopsis sp. isolate PT7

2 = Plants were treated with 10 mL culture filtrate for 1 day before being inoculated with

10 mL conidial suspension of Pestalotiopsis sp. isolate PT7

3 = Plants were inoculated with 10 mL of conidial suspension of Pestalotiopsis spp. isolate

PT7 for 1 day before being treated with 10 mL of culture filtrate

4
7. MInadauAmaNTGYadItBauuAiLIy
a 6
Streptomyces sp. Iafmam SRF 1 Gl%ﬂ'ﬁwawamanbn
a 3 a
asuzagladnianlsaiuszite
N A A a a &
nnuanIMeseuguaNtidvenTauuafisoU i
Streptomyces sp. balmiaa SRF 1 lunsudaendanios
a & A 1 A a
aladnieulodunisiia wudh WewwailiSy Streptomyces
sp. lalman SRF 1 swnsnndaewlod Afigmauialu
mMitauiwaglagluems CMC agar ld uazananInu@a
aulasdlunstasdnfiulua1ns Lignin agar la wanan
Afizunsonaatanlodlunistesuililue1ns Starch
agar ¢ lasfuSiaoula (clear zone) winfiu 34.17, 10.33
8T 46.50 FaRLNGT AUS1OL

a I3
dduaziTbna
e e X o da

Nwideitlduenidan Pestalotiopsis spp. NUAINY
susar i lsaunnauazluvziisdiuwin 10 laloaa
lasutiseaniu 2 ngu Afidnwulalafifiidoiduazfian
WathumagauaugINsalunsinliialie wsasls
windn laloaa PTO ralsajuussfign wanilaige
Streptomyces sp. laloaa SRF1 smasaudsednsan

mM3tuilaEaTn Pestalotiopsis spp. 31wn 10 laloiaa
v am X X . o v X

MeATRBTaTINAY LaadliAuwin 1 Ba Streptomyces
sp. lalmaa SRF1 swnsndusinmsiadgaaadulan
Pestalotiopsis spp. o114 10 laloiaa lasfilafidudns
futlalugag 73.37-91.51 Gsnamsnaaashuaasliiiuin
\Ta Streptomyces sp. lalwlaa SRF1 Adnaaiwlunis
o & A . 3 v A ' A ¢ = &
UILDBIN Pestalotiopsis spp. 16959 udanadiasfidud

e d e & e ¥
mfufefiuandrafiutineduagivlalowazanseniii
WNATOL TINOAARBINLINEIIUVEI Sangdee et al.® #i
Wuin 108 Streptomyces sp. laloiaa SRF1 ananInfu
\&831 Colletotrichum gloeosporioides UaziBa N Bipolaris
L R a ¢ = & o & =2 ¢ = &

maydis Tifidasigudmsdudegstis 100 wWasidud uas
99.29 lafifud anudau lusme indu qandneana
wastonws Tassau wuin weanandlulugn aulalWd
§NA Streptomyces sp. lalwiaa DIM4, DIM12, DIM15,
DIM16, DIM20 uaz DIM25 &1N13ATUHINITIATYVDI
\dwle31 Pestalotiopsis sp. fiugnlaanlsanaizasinle
Fafiledifudnmitugigega 88.50 wadidud lannaln
\Ta Streptomyces spp. IHluMITUIINIIAT VBTN
mmqiiﬂmmﬁaammm%a Streptomyces spp.
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FANIAFINENINAUNE (secondary metabolite) aanIN
vnanouisimaduetes laslunsanwiassiiuaealy
\Fuin (3o Streptomyces sp. lalwiaa SRF1 R13730H8
w??mLaﬂq?mwLsﬁag"l,a?\mauvlsﬁﬁﬁmaﬁqmawﬁ'alumsﬂaﬂ
wilaradldnansriiasanliinasade Streptomyces sp.
lolaiaa SRF1 Suavildnsassyuasanwmemogmgnn
Snenvesiduloiton Pestalotiopsis spp. wWasnuasly
fnsuaninvasduloifiodn SigeandesiusmeNuT
fAnv1uad Matsumoto™ ﬁwu'jn%a Streptomyces sp.
sansanaaawlolladiug ialdlunmstouaanonis
L‘Ijaﬁ"lladl,%ai”lﬁ’]l,%@ﬂiﬂ‘lﬁ

msanenszansnmaesinaeste Streptomyces
sp. lalmaa SRF1 lumstudomaesaaeadulodon
Pestalotiopsis spp. laglinianefiszozinan 7, 14, 21 uaz
28 u Mapsluems AGMA ALine133%% v AsaUMS
Fuds uaaslfifiuin diaesfissasiaan 21 uas 28 Tu
sunInduiTes Pestalotiopsis spp. laa liuanen s
9aaa vettenannan utaszazinan 21-28 u 1wt
Ao Streptomyces sp. SRF1 AUNTONBALRAEITS
nispfisananlaunnuazivsanaliuandreiu ERDSICR
sunsalfinaesfissosaan 21 Ju unu 28 u le e
unsaaszeznanlunsiassde d9geandasiums
@nwnvad Trejo-Estrada et al.”®, Ouhdouch et al.® uag
Alam et al.”” fiwuin 13e Streptomyces spp. 8INIINNEG
lalasladniewlaiindauazdanddouanuiweniaas
(extracellular hydrolytic enzymes) Laz&17U3zn auﬁé’u 5\‘1
o ler

Honwmsiufinmssenaesvasdan laglin
\8891T0 Streptomyces sp. lalwian SRF1 szaz1781 21
Su uaaslifininiasagesunsaduiinissenves
s ldeglugag 52.13-74.15 wefidud WoNINUTIWY
namslinasslumsiufinmssenvesslafvesides
TaflanusanasasiuiunamInaseumstuiadulovas
L%ﬂi’lﬁ’]L‘lﬂ@lBﬂﬁ“ﬁﬁﬂﬁ’Jﬂ waziasiinassluneseuiy
mydasiulsauunanazlunzaing uaasliifininnysuisa
TainResaslunan 1 35 sansaszaensiaa1n1sas
Tsalevsunluuasnauzaadldaniinysudsflaamsuain
sepalofidanadlrion 1 3u seinalnlumsmzaans
Lﬁ@ﬂiﬂa’mmmﬂﬂ’manmaaaﬁas‘mau%aﬁgﬂEl'u5’@1@1&
iondasusagladniewlsififouuafiFou finsnaatu
wazUantaosaaninluinieside SiroandeiuTom
U84 Palaniyandi et al.™ Awu 1o Streptomyces phae-
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opureus snansafiuanssanvasalefiden C. coccodes
lagldnn é;dl,auvlsmﬂﬂial,aa (extracellular proteases)
EROR agﬂ"lﬁd%%mmﬂﬁﬁy Streptomyces sp. 18 lwia
SRF1 ﬁﬁnﬂmwﬁazmmsnﬁﬂﬂﬂszﬁqﬂ@l"lﬁﬁ%’m%'umi
flosiumsdhvinansvedide Pestalotiopsis spp. & \1%
s Ranzy9uug luinasan suinluansane
8198010 HAzHzIANVRINTAA lIAUUKA L aneae
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