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Abstract

The research aims to select and utilize probiotics - endophytic bacteria to enhance
the growth of organic Lactuca sativa seedlings. A total of 25 isolates were obtained from the
inner cells of plant tissue. The results showed that all isolates were capable of producing the
plant hormone IAA, phosphate solubilization, and nitrogen fixation; moreover, some could
also produce lactic acid and inhibit the pathogenic fungus Apergillus niger. In bacterial

inoculation test on L. sativa seeds conducted 14 days after inoculation, it was found that S04
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and S17 significantly promoted the highest percentage of seed germination compared to the

control, and S07 significantly enhanced plant fresh weight compared to the control.

Keywords Plant probiotic-endophytic bacteria, Plant growth promoting bacteria, Lactuca

sativa seedlings
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Ifuinunsnslanaeaieluaziiyacludansygia Tu 1 seuniswdn aziisseziaaisusmizgn
auafuienedsyszan 50-60 Yuvihbu Tianauuny 44,112 vin/ls vieAndunanouunugn
(1ls) 34,611 v/ls (@inauAsYENaNISNYes, 2562) lnelanizinadaniulia wieoLsnldn
desnduindidonyuduan q waswuluyonsidieguammannnanssia aeandesiuiiagdy
Ussruiuinguaguniiazidentedudununsdunisifiuanntu Swansus daamilnuasnsld
naununsldansiailunisineasdunidaulnajareglusuuuundndasivadordunistanm iy
Hdolnsaesinedin vise WMideuuaiiSeuiasiieg G'TfﬂﬁaL%a%amwdwimmj%agﬂumjuL%aLLUﬂﬁﬁ&J
fdnasun1siadaivinuesiia (plant growth promoting bacteria (PGPR)) %aLﬁumjmwﬂﬁﬁaﬁ
91Aag UILINTaUT5INTY (rhizosphere bacteria) 9i¥ad1inlun1sldaunazivadenieiu
Auandeudnunieadesiililianusaldouldesafuusyaniom wu gumgd mnudu iy
nsndusnsuayeueauanysaivesiu Wudu (Gupta et al, 2020) Wivandadenuasifinseansam
nsldeunuaiidelunisinunsdun3s PGPR Miduieulaliduuaiiise (endophytic bacteria)
annsaendoegluiivlddadudnnisindondiunaulafinrsiindnvinazldlunianisinens
TnianzuuaiiFelungu Tsluledn-leulalduuaiiie (plant probiotic-endophytic bacteria) 7
ANU130AUETUNITATYLAULAUDINY HInTarnISen 1y MIuaR indole-3-acetic acid (IAA)
gasluu n1snsslulmauluenia (Nitrogen fixation) n1swanteulasl ACC deaminase (1-
aminocyclopropane- 1- carboxylate deaminase) N15nsgAUNTAUAUNY (induced systemic
resistance (ISR)) uaznisdudadenelsalufiy (antagonistic ability) 5ﬂﬁﬂL%@1UﬂEﬁNiUilUi@aﬂgﬂ
dnasuguninliuigfuslae vioduaiuguamdniifes minnninaviisivdefianiduoimsdng
(Menendez & Garcia-Fraile, 2017) uana1nil Rahman et al. (2018) $18391u31 WFelusluladin
Bacillus amylolequefaciens BChil way Paraburkholderia fungorum BRRh-4 ANuNTOLiINARER
anoluaditu 48% waznszfunisnAnansiuoyyadasy (total antioxidants) InAmauTRveslys
lulefn-toulalwiuuafiBefindnudreiuil fideTiaulavhmsdmdenuasnaaouideluslulodn-
ulaluduuafioiieussondlilunisugnifnadauuudunid ddusuranazifuuselovise
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qaumamﬂiumawawm (endophytic bacteria) THwaaunnuazinulauidea1s spread UUB1NS

JAealie N-Free nutrient agar ievin endophytic bacteria ViﬁﬂmamﬁmumidaLa%umm%zgﬁumﬁsn
(Plant growth promoting bacteria (PGPR)) ﬁuﬁqmmﬁ 28 sarwaLded ut 5 Ju 9 ntuiie
Iﬂiaﬁﬁﬂsﬂﬂﬂgﬁwm IngUseyndld I5snannnais (replica plating) (Mastan et al., 2019) Tu
81119 N-Free nutrient agar T Lgsm@iaiummi De Man-Rogosa-Sharpe agar (MRS agar) ﬁwam
1% calcium bicarbonate Lilefnidonqauvidianansananniauanin (Probiotic bacteria 1130 gy
Lactic acid bacteria) Ingazanunsadanaldanuiinnla fiindusevlalaiivontegdunid vui
gounndl 37 ssriwaiBea uiu 5 Su nsuenidelusluledn-toulalnduuafie uaznimmaaoy
AuaInsalunisgegaaenIsazateleainglge msAnlaenans Pikovskaya's agar (PVK) Tl
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1.2 nafaLdanuaznisastadeunmanavesdeluslulefn-ulaluduuaiiGelunis
wangeiluuduaiunisiniaiulnvesity Indole-3-acetic acid (IAA) waznsdudadiasinelsa
59NN Aspergillus niger

nadeulsyandnmlunisnaneesluy 1AA veadendu Tusluledn-eulalnduuadide Tne
Fosuundieluemsivan NB (peptone 5 nSusiadns, yeast extract 3 nSusedns, beef extract 1
n¥usiodng, NaCl 5 n¥udedns, pH 7) Aflaududuves Ltryptophan 5 ndusedns Wuiian 96
Falus ndsanduiiufiogrtemsidsndenninusuna 1A filondntu Tngduimageuiu
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a15arane Salkowski reagent (Gordon and Weber, 1951) lagnsindganaunasiiannuginau
530 wiluns muanlasilaiines AuiuaultuYes IAA Tagifiguiunsmannsg
tdauuafidefidausnléiamunumaaeuaruauisalumsdududosiuueimis PDA
728735 dual culture technique (Mushtaq et al., 2010) Ima%m%mwﬂﬁﬁsLLazL%am@j fu 39
wuafidy Audesiasiiszervinetu 1.5 wufiues tilutufiguuniives ilunan 72 $2lus vianns
nageuD 3 ass Inedl Aspersillus niger ﬁiﬂdﬁmﬂuﬁqmmuau
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YANsMAaesil 1 nadeundadneny 14 Yu MsunuMIAABILUUGNANYTal (CRD) 1y
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funesfinlav fikiuntstlendedns 11 lunszanamzndrouin 6 eous (7.5¢7.5%5.7 Louiuns)
Wisuifeutuduganaansddl 1. gnauey lldde 2. gamuauldeesluu 1AA arundudu 20 ppm
U3 1 ML 3. gemnaedladaluslulefn-toulalaiduuaiide Tutina 1 MU SUSmauuaiidesed
7iiFAn 1x107 wadsenszans vhmssainszansay 10 MU ¥ q Tuauasu 14 Su wWisuidisuns
Wsaresnawnadn nensasiaaeuiUesidudianinusen wastmtnan 7 14 Yu wdsmsendn
(Amaradasa et al., 2024)
N19IATIZANNEDA
%@gaﬁlﬁ ATERANULUTUTIUTIULUY Analysis of covariance (ANCOVA) AUHNUNIT
nAas Lardeyaazthuniinsesinnaunneinswes Anadelngds Duncan’s New Multiple Range
Test 7 p<0.05 Tngldlusunsudnsagy SPSS e 16 Ueephet et al., 2024)
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919113 MRS Agar 81113 N-Free nutrient agar Wag Pikovskaya's agar (PVK) e (M1519711) wazidloth
deviamun 25 Telewan wmnasunisudnsesluu 1AA nuindeynlelaay fanuaunselunisudn
gosTan 1AA 18 Tuta 6 i 45 ug/ml Taewde Tolwan 7 23 wan IAA gegn 45.17 ug/ml (M91971)
uenaniifanuth Welelewand s01, S02, S03, S06, S17, 519, 520, S22 uay 523 Annsadudans
WSayvendennelsasnuiluii A niger 1§ (m379fi)
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M157199 1 AauaudRveutolunsidu PGPR waz n1suannsawanin

Isolate | IAA production Inhibition of Nitrogen Phosphate Lactic acid
(ug/mU) A. niger fixation | solubilization | production
S01 41.66 + + + +
S02 28.28 + + + +
S03 39.50 + + + +
S04 30.04 - + + +
S05 22.33 - + + +
S06 13.96 + + + +
SO7 6.52 - + + +
S08 12.74 - + + +
S09 6.93 - + + +
S10 41.66 - + + +
S11 18.82 - + + +
S12 35.31 - + + +
S13 15.71 - + + +
S14 38.96 - + + +
S15 22.74 - + + +
S16 23.82 - + + +
S17 18.96 + + + +
518 18.28 - + + +
S19 15.71 + + +
520 27.47 + + +
S21 20.44 - + + +
522 15.58 + + +
523 45.17 + + +
524 38.96 - + + +
525 16.93 - + + +
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calcium bicarbonate uanalifiuindoanunsandnnsananinle Wethuwigides meewsiaes
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103gyle (Nitrogen fixing bacteria) 8nvisanunsataseylauue1nis Pikovskaya's agar (PVK) Laguans
dala Aliiuingeaunsadessigroann Negluguves calcium phosphate (Ca3(P0O4)2) iy
drunalugasesiing1ild Judeninaantininanidadueluslulefn-teulalnduuaiise
1 enaniinnleloananunsandngasiuuiy IAA la wazillolaanil S01, S02, S03, S06, S17, S19,
520, S22 way S23 anunsadudaie A. niger 16 Fadumsduasunisiasyiulnvesiianiseudnaie
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= & wa = & a  aa ! a | Lo & aa
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ANT0AUATUNITATYVINYLANINIIRTILAZN O DN FDAARDINUNITANEIVBY Jasim et al., 2016
ndaueneluslulafin-toulalid Bacillus sp. 910 Capsicum annuum PiiRaudanaInaiely
nsdaasunIsasgyiglaveiivlaun1snds 1AA gosluu ACC deaminase toulwil dauaiusaluy
n1saatesianeanada (phosphate solubilization) n1sgadusisnanlufiu (siderophore
production) ka¥aEIN1TANEAANTTUEINITIATYVRWABYAUNTE (antimicrobials) NEFUTUYDTT
Fusarium sp. Mluamsiunisinlsasnulufisudy Sanunsadugadowuniiise Bacillus subtills
waz Salmonella enterica Typhi Fuduanngnisiinlsalussuumaiueisle Weluvegaauy
NsdREsUNSRTYTRINaIRNadne1e 14 Ju wudl teleiand S04 wae S17 @1unsndasunIINden
lpdTian S7 duasuumindueieTausditennnuudusitazauynsvendinadn Wennleleana,
] a a = 4 ’6’ % J i« ] dy Y P2 dy a
duaSunisasyesivliivinangaininnislildwe  wansnaasnandliiulainwelusluledn-
ulaliduuaiiseinnuausalun1snseAunsRsyRulavesiivld dasenuves Sansm Auia,
2560 WU T8 Herbaspirillum seropedicae Z67, Herbaspirillum sp. B50, Serratia marcescens
IRBG500, Herbaspirillum seropedicae way Burkholderia spp. @u15atiuuInInNanan 109912
WngunInnIyarIuanilildwe dnvadeanudninie Pantoea agglomerans YS19 @1u15aKEn
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