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wardsndoy vﬁ’nﬁ?umi‘mmaaﬂuﬂ%ﬂﬁmﬁi’mqﬂisaaﬁl,ﬁavhmimmaauﬂi:aw%mwmanﬁa Streptomyces spp.
$1uau 11 leloan Tunsdudenisisaiulnvesde Alternaria sp. 1ag3s dual culture test uwes Potato
Dextrose Agar Wu11 Streptomyces spp. ﬁ‘lJi3ﬁ‘l/l%ﬂﬂwiuﬂWié’UédﬂﬂﬂiLﬂgiyLaUIm%@ﬁL%IE] Alternaria sp. ¢/l
YN 86.77-57.49 Wesifus lnaile Streptomyces spp. AdUszansamlunisdussnisinsaiivlade
Alternaria sp. gadnfie lelwan 2CRA0S filediudnssuduniewinty 57.09 Woesdus sesaunie leluan
2CRA01, 2CRF04, 2CRA08, 2CRAQ4, 2CRA02, SNP3-9C04, KSCBO1, KSCBO2, KSAB25 way KSDLO3 sﬁqﬁma%ﬁuﬁ

Fudnadswiniu 56.74, 55.80, 54.74, 54.33, 53.08, 49.63, 49.05, 47.94, 47.05 wag 46.77 wWasi@ud sudsu

AENALY: Streptomyces spp. HNaan Alternaria spp. dual culture test
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The ability of Streptomyces spp. to inhibit the growth of Alternaria sp.

isolated from leaf spot disease in lettuce.
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Abstract

Lettuce is a widely popular crop nowadays due to its ease of cultivation, fast growth, and high
nutritional value. However, as a leafy vegetable, lettuce is highly susceptible to plant diseases, especially
during the rainy season or in areas with high humidity. These conditions often lead to outbreaks of various
diseases, such as leaf spot caused by Alternaria sp., which can severely damage the crop, resulting in
reduced quality and yield. To control such diseases, most farmers commonly use chemical treatments
because they are convenient and fast-acting. However, effective chemical control requires continuous use
over a long period, which may lead to chemical residue accumulation in the produce, as well as negative
impacts on farmers, consumers, and the environment. Therefore, this study aimed to evaluate the
effectiveness of 11 isolates of Streptomyces spp. in inhibiting the growth of Alternaria sp. isolated from
leaf spot disease in lettuce. The dual culture test was conducted on Potato Dextrose Agar (PDA) medium.
The results showed that Streptomyces spp. were able to inhibit the growth of Alternaria sp. with inhibition
percentages ranging from 46.77% to 57.49%. The isolate with the highest inhibition efficiency was 2CRAOS,
with an average inhibition percentage of 57.49%, followed by isolates 2CRA01, 2CRF04, 2CRA08, 2CRA04,
2CRA02, SNP3-9C04, KSCBO1, KSCB02, KSAB25 and KSDLO03 with average inhibition percentages of 56.74%,
55.80%, 54.74%, 54.33%, 53.08%, 49.63%, 49.05%, 47.94%, 47.05%, and 46.77%, respectively.

Keywords: Streptomyces spp., lettuce, Alternaria spp., dual culture test
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A. tennuissima @nalsAlugavaILnud, A. citri anvglsan Fudulsandsnsiiuiesvewady [1] Tnay

Tungufldwansgnuilusgannsedivasugialaevhaneisdiuvetyu nen wasna Jadudaded
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aneveaes) wu e Alternaria sp. iluanunuaddsalugaludnadn dnvazeimsiinuvssde Waunanay
dunadufionavens wavWeuserwililulug vneinissunsalleleseniraduluazwiine lsadana1iaanse
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wnsszuraladrgluanimeiniandaanuaugayinlidn
nwnsnsaulugazldansiiilunstestumdnlsaiie Faduisnazain wavlaSuanudenduegrann uregslsh
wazliasdngaRi UM uioansiall ANUFLWBgUAMYBNNEATNTIINNITIWaNTATl SIufnisanAsuasasiivly

aunisliasindedrsmadondusseznauuenanslinfadyivateysznsdu duyunisniniivingslu lsa
auilaa uenanddulilgymmsuuleuvesansiaiiludsnaeu M iaideda

NAKNANTI 9198 INANTENUA
M5 [3] MensldireydunIduging wu Streptomyces spp. Mgniunldlunisamunulsaigegianiteng

wIRANAEITY wagimunIsnsnlildasialidwiudeaiu wasidalsanalaeldienasnd wu msauaulsaiy
Wiesnndnalnddywatedsznis wu mswsduiud@eannnlsafivlunisiaasesiuiinisilulsdanofoamnlsa

Wy Nsnanansutiuentieduginisniyivlavesteavglsaiy uardllunumlunsduasunisaigdivle
VBINY 881U Streptomyces spp. Faa1u1saAUANdanaliaivldnainvalesin W Pythium spp.,
Phytophthora spp., Rhizoctonia solani, Alternaria brassicicola, Botrytis sp. Wae Fusarium oxysporum [4]

menaautiviainvateil Streptomyces spp. Fuluiudeniifidnenmdmsunisamuaulsafivuuuinin annis

Panaseadl wardleas19AUdBulRiUSTUUNISHANNIINISINEAS

2. B|n1sAne
2.1 Anwndnwuranisuazitasnguastsalugaludingde
ﬁ’]ﬁﬂﬁﬁ@ﬁLLﬁfﬂQa’lﬂ’]ﬂiﬂIUf\ng’]ﬁ’]ﬂ’]iLL‘c’JﬂL%ya 1n838n15 tissue transplant technique AnluRNASAUTIIM
Adulseldilown 05 x 0.5 wufwns Wlvsdeusnaituinge clorox 5 Weddud Wunan 35 udl udathun
&agehnduiienide Wunan 3-5 uid Sauau 2 A% gt Tudauvesiivinauueims Water Agar (WA) Uals

Maumgiivies Wunan 3-5 Tu iudulefiasyeeninanTuduealailiony 1eudese1ms Potato Dextrose
Tunan 57 Ju vhnsiiudeusanslilu PDA slant wielineaswiald

a

Agar (PDA) Usllingaungilvies &
2.2. MINAHBUANNEINNIVNTD Streptomyces spp. Tun1stiugadeniuenlianlsalugaluingdn

Tuanwanaldsate
maaumwmmiaﬁuawﬁya Streptomyces spp. 314U 11 Tolgtan laun 2CRA01, 2CRA02, 2CRA04,
2CRA05, 2CRA08, 2CRF04, SNP3-9C04, KSCBO1, KSCB02, KSAB25 wag KSDLO3 ﬁﬁﬂixﬁ%%ﬂ’]WSLUﬂ’ﬁgUélzﬁﬂﬁ
Wiyiulaveadesanvnlsain dsldfuarueyanginnainivinaluladnismaaio suinedosivig
uasUgu sensdudsnsaiauivlavendie Alternaria sp. fusnldarneinislsalugeluinadn 1ae38 dual culture
VU115 PDA IG]EJL?;lENL%E]iWﬁWm(ﬁﬂiﬂﬁ‘ﬁ‘ﬁlWﬂﬁ@U‘Uua’]WﬁLgﬁlﬂLs?}j@ PDA futian 5-7 Ju idaie Streptomyces
spp. UWBM1s Oatmeal Agar (OA) 1lutian 10-14 Ju 19 cork borer vuaidurinAudnans 0.4 wufiuns \wie
vinaveulalaivesdonanvalsn Setufu 2 Fuvesdiosamnlaaasuuens PDA udagnide Streptomyces
spp. TuAunsstuusTezvinainny lagviueniuusazlelsias THunun1smaasiwuu Completely Randomized
Design (CRD) $1uau 4 91 Unidelifiguuniivies (27-30 sseiwaiion) Seduiuroadesanvalsnasuuaims
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PDA Tneuaeeliasgdudaszifieldiussuiiiau (control) Tufinuanisnaaedaeindurigudnaisvedalaiives
Wesaunnlsafivluaiuemsiieatiasia uaga control
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o

Usuifiudnenmidle Streptomyces spp. uiarleloian Insfuanidesusdudimsasayivle

(Percent Inhibition of Diameter Growth = PIDG) #335n15904 [5] “ﬂ‘ﬁ

PIDG = (D1 - D2)/D1 x 100 lag

D1 = wurgudnanlaladvesdelsrluauniuny

D2 = Lé'ur:hﬂu&?ﬂmﬂﬂiaﬁmmL%aiﬁﬂiumua’lmil,ﬁymL%ai'au
yhmsFeuiisussiunaiafnssuvenaunidnesu Taelidussfuasuuudsl

4 = > 75 PIDG (very high antagonistic activity)

3 = 61-75 PIDG (high antagonistic activity)

2 = 51-60 PIDG (moderate antagonistic activity)

1 = <50 PIDG (low antagonistic activity)

2.3 msanzidayaniedin
TBNUNIINABBIRUY Completely Randomized Design (CRD) §1u7u 4 91 3LATIZHANUUANGAINNSEDA
veuUasidudnisdudinsaiguenduli@osnnieis ANOVA uazlUsuuiflsua1ladunieds Duncan’s multiple

range test (DMRT) fisgfupnundesiudosas 95 (p < 0.05)

3. HAN15IY
= L4 &’ s s
3.1 Anwdnwarainisuazieaunglsalualudngdn
nMsAnwanwaremsuuly ddnvasdugediinianaunioguly vunadurigudnais 0.5-1 fadwns

YouuengnveswNaidindos unadldniyduiionidugavumdnnay dimadunsodugediseuiinia

'
=

nszarevuulu winguussluazuie eusnweaindruiilulsanuide Alternaria sp. leidsaune1mis PDA Uy

Weollgumngivies (27-30 esmwa@ea) Wunat 7 Ju nuidulevestiesiide avesiduiniady yUstmdne

o a =

v’ A v = [ =
[EAYRN G]E)ﬂ‘LJLUUQﬂIGUZHNu\‘Iﬂ‘LlMWZH?J’JN LR SUNUNLIYU Mﬂ’J’]@J‘EJ’]’JEjﬂQﬂ 60 x 14 lalAsiuns AenIng 1

S/

AMA 1 dnwaireIn1svedlsalugaluinadn AlawnNdes Alternaria sp.
n. dnwaronsvedlsalunluingdn
2. anveadzlalatiuea®e Alternaria sp. Uue11s PDA

f. anwzalesveNie Alternaria sp. naswe1g 400 Lin
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3.2 MINARBUATINANNNIOUBNITD Streptomyces spp. wiazlaluan Tumsdudimamiyiulaves
Wa Alternaria sp. fiusnldanTsalugaluinadaluanimiasufdins

21nMstde Streptomyces spp. 31w 11 lelwan i Teloian 2CRA0L, 2CRA02, 2CRAO4, 2CRA0S,
2CRA08, 2CRFO4, SNP3-9C04, KSCBO1, KSCBO2, KSAB25 waz KSDLO3 senséudadiosanvalsalugaluinadn
‘W‘Udmﬂlaismamﬁmmmmiﬂué’us“jgdmm%zglﬁuimaaL%a Alternaria sp. louanansiuneanaegedidedfgy
Tnglelwian 2CRA05 way 2CRA01 Fiefifuddudageiian daldfienuunnsefunneadd sesasnie  loloan
2CRFO4, 2CRA08 waz 2CRA0G Falaifimnuuandnaiunisadd WoiSsuioussiuiinfanssuvesqauvidaes
nu31 leleian 2CRA0L, 2CRA02, 2CRA04, 2CRA05, 2CRA08 way 2CRFO4 H58AUNISLANNINTTUYDIRAUNTE
siafuwihiy 2 (51-60 PIDG) Tuauedt loluianm SNP3-9C04, KSCBO1, KSCBO, KSAB25 waw KSDLO3 Hszfunisifin

AaNssuveRAuvsgdam vy 1 (<50 PIDG) (A51991 1 wag AW 2)

= 5. & : | o & 2 2 & .
M990 1 USEaNSNMUeae Streptomyces spp. usaylolgan maﬂ’li‘c’JU‘c’Nﬂ’liLﬁ]ﬁyLmﬂm@ﬂLSUEJ Alternaria sp.

nuenlaanlsalugaludnadn

Streptomyces Isolate Wesusdudinmsasaivin %) STAUNTAANINTINUDS
JAUNIGRoR1U

2CRA01 56.76 a" 2
2CRAQ2 53.08 b 2
2ARA04 54.33 ab 2
2CRAOQ5 57.49 a 2
2CRA08 54.74 ab 2
2CRFO4 55.80 ab 2
SNP3-9C04 47.94 c 1
KSCBO1 49.05 c 1
KSCB02 49.63 ¢ 1
KSAB25 47.05 c 1
KSDLO3 46.77 1

F-test x*

C.V. (%) 3.87

Y andsfienusiesnesmileuiululsazeaduliinmnuwansiatunisadansesuanuidetiu 95 washus
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29 2 UseAnsnnaeadie Streptomyces spp. wiazlalatan lun1sdudenisnigiulaveadie Alternaria sp.

Auenlsannlsalugaludnada

n. lolgian 2CRA01 2. lolwian 2CRA02 A. loloian 2ARA04G
3. lolwiam 2CRAOS 2. lolwian 2CRA0S a. lolian 2CRFO4
2. lolwian SNP3-9C04 %. lolgian KSCBO1 . lolyian KSCBO2
5y leloian KSAB25 9. lelaian KSDLO3 9. Woymeuay (Control)
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4. MsaAUTIENANIIVY
ludnadalunesljUAnTs wuinie Streptomyces spp. anunsadudimsiasuiulavesduleiie Alternaria sp. I

NN Streptomyces spp. lumsudinmsisyiulnveside Altemaria sp. fwsnldaneinislugn
Anstiudasening 46.77-57.49 Wesifus Tnewle Streptomyces spp. fifuszansnwlunisdudinisadayivln
{8 Alternaria sp. qaniie lelean 2CRAO5 waz 2CRA01 fesduinisduduadewiitu 57.49 uax 56.76
Wosdus mudisu dsliiinnuunnsiatunisaia sesasnaoleluian 2CRF04, 2CRA08, 2CRA04, 2CRAC2,

KSCB02, KSCBO1, SNP3-9C04, KSAB25 wag KSDL0O3 %QﬁLﬂ@fL‘TiumﬂUgﬁLagﬂm'ﬁU 55.80, 54.74, 54.33, 53.08,
49.63, 49.05, 47.94, 47.05 waz 46.77 Wedlud aud iy Jsaenndasiussnures Teera Chookaew et al. [6]

d

lavinsnaasulse@nsa naeddie Streptomyces spp. 31U 5 @18RUS Aon1sTudinisasyiulnvete
Genoderma boninense awnlsaa1auirasdudiu 1ng7s dual culture test wuin S. morookaense CW5,
S. morookaense CW9 wag S. morookaense KS1 s 3 lelaian uﬂiuﬂwﬁﬂﬂwhm’]i?.lumﬂ’liLﬁ]iEULG]‘UIWU@ﬂL‘?JE]IG]

GW]EW] Feldfianuunnenafunieada sesawnde S. atratus CW2 msﬂmawmmmma Streptomyces spp. 1

annsaassanseengrsmsdannldvateila laud arsdedunuaiise wu ampicillin uag penicillin-N 73
AuanTRgusinsasaduilalnauauiiniigaduuaiie a1s oleandomycin findnlas S. antibioticus Taazdurty
1sTulsy wasdudinsdanszilusiy venaninuiendlugednannsadudadios Cunvularia lunata My
anvmvedlsawdanidudn luanmemsdsatesnu lnsnuindule@enmeanisaiyliniydmiulaeas
wandliiiudannuanunsoveswendlusoanlunsadiensuunusladfivanldeyaonunuenwad nendainiaes
sy Tnonuteululusited uazwaawea Ailnarelasaimdwradveadosvhliinnsdsuulasindarad
' Saylel [7]

Yaudes1 wagdniilminniswedelananaduiinariliwad@esiluaunsaaseyle

5. d3UNan1sIdeY
9nnsiiiTe Streptomyces spp. induansaiaiivinveside Alternaria sp. wunilusyansninwlunis
ET‘UéJzﬂﬂ’liLﬁ]iiULG]UIG]E]Eﬂu%‘WjN 46.77-57.49 \WasIHun Wuin Streptomyces spp. 31uau 6 telsian dszaunis
\Rnfanssuesgduvisdresmilusziu 2 Sefiesifudogszming 50-60% laun lolwian 2CRAO5 2CRAO1, 2CRFO4,
2CRA08, 2CRAA way 2CRA02 Tnefiilasifuinssudandawindu 57.49, 56.74, 55.80, 54.74, 50.33, 53.08 WAy
o gd

WU Streptomyces spp. 31uU 5 lolgian dsgaunisiinnanssuadunidaeiulusyaunediuluseiu 1
Tilaswuntaenii 50% oA bolwan SNP3-9C04, KSCBO1, KSCB02, KSAB25, KSDLO3 taailiasiius 46.77-

49.63%
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