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1) yaunsdduamzinasaunsaduaiumasyiivlnvesinadaniulsaldifisurintumslidend 2) deduan
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35 °C) Wuitlilunmnaesieinadaniulda (Lactuca sativa var.
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T azauruzdy (Purple Non-Sulfur Bacteria: PNSB) & sl unuan
ddglunmduasnssdumeinmesduasunisis yiulaves
WHunszUuN IR slulasauias Uil ssmemstuian ugn
(Theerak et al., 2020)

2. MITNUHUNITNABITNUNUNITVIARDIUUUF Hanty 50
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Figure 1 Data collection of green oak lettuce
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Anadansuldalunnau loud awgesiu S1uanlu anundly
wazamendlu Tuynyanisvaaes (T1-Te) lifiauunnsneiy
g ailifediymedda (o > 0.05) nan1smaaesluduiuansly
Wiveghaaudnin Msdszynaldyduniddunseiivadussau
aaduduiivnzan dfneamlunsdauasunisasaiulans
manmlaiisuwindunslddeindininsgiu

1.2 anugeiunazduIuly HansnyinuAINgey
WUT1 gAN1IMARRY T4 (PSB 20 ml Aot 10 L) fuualduly
AaABANgIgIanTl 24.67 + 3.11 cm Fagandnyeiildeini
T2 (24.08 + 2.56 cm) \@ntfos TuvnigAidiudmanlu wuinye
nsvnaes T6 (PSB 40 mi deth 10 L) fuwalihilsisnuuluiade
geandl 16.75 + 050 Tu sesasnfe T4 (15.92 + 1.24 Tu) Fsgs

v
= £

nnslalewnd (15.67 = 0.76 Tu) deyatavvieuliiuiinasld
aunidduaneinasiiunliuduiusidsuindenisiiuvuin
lassaiauasauuLuYelulnadn

1.3 gunvedlu (A1NUnIawazamely) ludiuaing
g17lu gnsvaaes T4 fuwnlihilfatedegeani 19.34 + 084
cm Tunigiidiuaruniisly yanuau (T1) SAndsgegai
9.24 + 0.97 cm mmLL‘Ui‘LJi’Jumaaé’mwmaé’mgwu?waﬂumuﬁ
wansliiiudanisuiudvesiivdessiusnemsuasqaunI o
1550 Tagiangluyamunuidnadaniu 18asiuiluniisens
Huwasnannalnmsuiudafioduiuidlunsiosasluanne
fdiasinemnslulasiausinningaildfulenieqdunid
GNEPRR G

Table 1 Effect of Photosynthetic Bacteria (PSB) on physical growth indices of green oak lettuce (Week 5)

Number of leaves Leaf width (cm) Leaf length (cm)

Treatment Plant height (cm)
T1: Control (Water) 23.37 + 3.40

T2: Chemical fertilizer (15-15-15) 24.08 + 2.56

T3: PSB 10 ml per 10 L of water 2197 +3.19

Td: PSB 20 ml per 10 L of water 24.67 £3.11

T5: PSB 30 ml per 10 L of water 2191 +2.96

T6: PSB 40 ml per 10 L of water 20.62 +0.87

F-test ns

%CV 11.78

14.92 £0.52 9.24 +0.97 18.12 £1.29
15.67 £0.76 8.76 +0.38 18.13 £1.54
15.25 £0.25 8.52 +0.63 18.25 £1.63
1592 +1.24 8.82 +0.27 19.34 + 0.84
15.83 £1.01 8.47 +0.43 18.32 +1.74
16.75 + 0.50 8.24 +0.51 17.05 +0.55
ns ns ns

4.01 6.00 6.05

Note: ns means there is no statistically significant difference at the 0.05 level by Duncan's multiple range test (DMRT)

2. HAUBIAUNT TFUATITY LA BUIATININAINATT
Wisuisunandnsuvesinadaniuldadieduganisnaass
NUNIITHOUAUDIRBILAUAMUTUTUYDIRAUNI I FAUATILI LA
(PSB) lugmniwiinanuazimiinuvia fail (Table 2)

2.1 msazauiminas (Fresh weight) 91nn153LAS1E%
MeER WU danuwanasiuet1alideddny (o < 0.05) lauyn
maveaes T2 (Joiadl gus 15-15-15) IiAiadedmiinangaaafo
59.84 + 0.77 g ogdlsfinnu efiansanyanisneaes Ta (PSB 20
mlsieth 10 ) wudiliinandniimiings 58.33 + 1.26 ¢ Sedney
Tunduifentumaiiidu T2 wamsvesesiiagvieulifiuinnsly
Qaun3gFuATIE A szduaIdRdy 20 mlde 10 L
fifnanmlunsdaasumsesayiivinveniedefvldiieusintu
nslddainiiduasest uaglinandnginitganiuny (T1) aened
Tadeigy

2.2 nsazaumdnuie Ory weight) Wlefinnsannis
avavnuks nuh ynyanisveaeslifauuandeiuegid
Toddameadd (o > 0.05) lasyanismaaeadi i sugaun3d
danmziuasmnududugs 1éud T5 (30 mUsioth 10 ) was Té
(a0 ml sl 10 L) Fuwiliiulradsdmiinuigeaei 8.04 +
1.30 g uae 8.02 + 2.13 g iy JaudfazdiAnganityaniugy
(TD) warynlaindinnsgu (T2 Joiadl gns 15-15-15) usidaliog
Tusedufiiifoddamiada Joyatvdhmaiuanududures
qauvadduaTesiuastussdy 30-40 mi slath 10 L e
Triwinnsagausna?inin (Biomass accumulation) wagU3una
vowudsamniiaransildnmeludedefivfivuuiuiu Fee
dsaidsuindensdnwiganmnanienm twinuesuandn
MAINSIAULA B MADATUAININUNILA BN 210158 1INs
nszULMIvUdaiien IS e B

Table 2 Effect of Photosynthetic Bacteria (PSB) on biomass (Fresh weight and dry weight) (Week 5)

Treatment Fresh weight (g) Dry weight (g)
T1: Control (Water) 50.64 + 0.53 7.08 + 1.84
T2: Chemical fertilizer (15-15-15) 59.84 + 0.77° 733 + 211
T3: PSB 10 ml per 10 L of water 50.48 + 0.40° 6.02 + 2.66
Ta: PSB 20 ml per 10 L of water 5833 + 1.26° 6.44 + 1.55
T5: PSB 30 ml per 10 L of water 52.00 + 2.65° 8.04 + 1.30
T6: PSB 40 ml per 10 L of water 51.73 + 0.62° 8.02 + 2.13
F-test * ns

%CV 2.38 24.51

Note: * means a statistically significant difference at the 0.05 level, ns means there is no statistically significant difference at the 0.05 level by Duncan's multiple

range test (DMRT)
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3. nMaAsuutasmanadunsa-ng (pH)

31nn1sasIainAimudunsa-ang (pH) vesianugn
ARORTTLLIAMARDY 5 Ui wuiiluduavigang (§Unid
5) fianuunneneiueg19iledfyn1eada (o < 0.05) lngyanis
nAaos T1, T3, Td wag T5 awnsadnwian pH Tiegluszaui
\unanafasiadnifos (6.89-7.00) Fallurreiimunzausions
avanguaznIInadusInemsdulngveainadn agielsfinig

Table 3 Changes in pH levels in planting media during 5 weeks of experiment

wutedunaiiddnluyanisnaass T6 (PSB 40 ml #9110 L)
F3An pH amawwde 6.37 + 0.08 wavyn T2 (Joiadl gas 15-15-
15) e pH anaswde 6.79 + 034 WawSsuifisuivyamiuny
wavyaiiliduniddunseiuasnududusiiniy nsanaswes
A1 pH lugafilduduniddunmeiuasmnududugaani

v
oA

Uadfefanssundinmuesydunidienainisvantaeansa

a

duvideenunluUinaiguiuenuaunavesTanugn

pH levels
Treatment Week 1 Week 2 Week 3 Week 4 Week 5
T1: Control (Water) 5.00 +0.00 5.47 +0.57 5.58 + 0.19° 6.86 + 0.14° 7.00 + 0.00°
T2: Chemical fertilizer (15-15-15) 5.00 +0.00 5.23 +0.08 5.50 + 0.13° 6.93 + 0.08° 6.79 + 0.34°
T3: PSB 10 ml per 10 L of water 5.00 +£0.00 525 +0.13 5.65 + 0.13° 6.75 + 0.20° 6.99 + 0.37°
T4: PSB 20 ml per 10 L of water 5.00 +£0.00 5.29 +0.08 6.03 = 0.14° 6.79 + 0.20° 6.89 +0.11°
T5: PSB 30 ml per 10 L of water 5.00 +£0.00 5.35 + 0.14 5.82 + 0.20" 7.00 = 0.00° 6.94 + 0.05°
T6: PSB 40 ml per 10 L of water 5.00 +£0.00 5.30 + 0.00 5.70 +0.16™ 6.42 + 0.24° 6.37 + 0.08°
F-test ns ns * * *
%CV - - 2.65 2.84 3.12

Note: ns means there is no statistically significant difference at the 0.05 level, * means a statistically significant difference at the 0.05 level by Duncan's multiple

range test (DMRT)

d3Unan13IvY

NNIANYINAVRIRAUNITFUATIENUAY (PSB) sk
ataniulda aguldnsly psB fiseduaududu 20 mi deth
10 L (T4) ﬁﬂf"ﬂaJm‘vﬂ,uﬂ1iaiaLfﬁumim%zylﬁuimﬁaﬁmmmqq
Fruaulu weensazanimdnanlfideusiitunisléenians
15-15-15 (T2) Tagludauunnsseg 1sd dodrAgnisad @
(o > 0.05)

lumunisazauuadinim wuinisld PSB Anududy
20 ml sigt 10 L (T4) duaSunisiadasiviaisduiminas
wazaugeldiieuindunislddend Tngldnuaruuaneng
ogsilifodAyneain wiyanismeassiimududugs (T5 uas
76) aefualiiunafdonisasantminuis udeyasinns
naaeenuiUszdninnasanvesnisiluaisnsedunisdanin
(Biostimulant) TuegiunisdansuSnadimangas

Wlefinsanan nuindeutanuan nuianisld Pse
fsgduenududu 20 mi ot 10 L 9re¥nwrmnuduna-
sina (pH) Wieglunausiiifunans (6.89 - 7.00) Fadusedud
wanzauigarensgadusinevns egrdlsinig n1suszndld
Tummududuiigauiuauna (T6; 40 mldeth 10 L) dewalsien
pH anased 9l dod1dey (6.37 + 0.08) 1Junau1annnig
Janlaeansndunsd (Organic acid secretion) TuuTuaunn
INNTFUINIULNUBATUVRRAUVIE daransenudaundusie
waligsninvesianugnuazaanauainudulselevivessis
91115 (Nutrient availability) A159AN1SANUTNT UV §
Werduniddnanesiuasesamzandutadelunisdnwm
watigsninvessruulgn AunIdduaTeiuasiunumddgly
nsduansnszdumedinin dreduaiunisndgiivlauay
UsuUsalszdnsannislesinemisvesiy wazqdunseg
duAsigvinasansius Rhodopseudomonas palustris

ddneanlunisudnarsadaaiunisiasyavlaiy (PGPS)
WU nIndulaa-3-02@RAn (IAA) wag 5-aviluiajdiinueda (ALA)
sadadnalnnisadalulasiaunrueuladlulasdiua
(Nitrogenase) dsdutladuddnyfivrvduasunisiasayivlnves
langnafivsvansamiieuwindunslddendinnsgiu

Fatfu nsld PSB Tushmdruiivunzan (20 ml dovn
10 L) fafuwwimedrdglunsenseduannsgiunandninens
Uaensts Iiloreengifsmnduduazensefuanulasadoves
fuslnalagannisasauaslumsvluinly dmsunisAnuads
seld msfiumsiengivinunsazaulussvluluageing
kil (EC) vasTanugn saudiednwiusza@nsamnisly PSB
saudunsanUFuiud eniludnsidiusng q (Integrated
nutrient management) Lﬁ'amqmauﬁlaqqqmwdwmil,ﬁm
HandaLaEN1TanaTIAdllvisiUsE AvEnngaan

Tugnunsillduselevd inwasnsuagguseneunsin
Uaenssannsalsegndldqaunidduasesiuas (PSB) fisydu
arandiudu 20 mi sieth 10 L uuuamaddglunisdanissg
pwnsdmiuinadaniulda ddvinandairisuiniunislddend
gns 15-15-15 mﬂ%’ﬁmwdauﬁmmzamﬁﬁw%’nmamammm
Hunsa-ans (pH) Tufaqugnlvegluseduiiidunans dsuadide
UsednSnimnisgadusigeimsuasiadiosninvesssuulgn
Tusgoren uenani n1sUszyndld PsB suduuuimisdidy
lunisensedvamsgiunananinensdasadei ofuilan
\osnvasanmudssannisazavarslunsnludnly
wwmsdanandeidunisysanmsnagnsannisidansiaiiaue
Funsdanissinemisedsdadu Ayadunistauszuy
inwasnssufiiuinssodandeon

Tunsfnwiadasoly msifiunistieseiuianmunis
avavlumsnluluwazainisinlad (EO vesdanUgn
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og1saziden ledudumnuasndouazaniAmalaruinisves
HaKdnnuN1nIgIuinwasUaeadelusedvaina uazalsi
nsAnwfslseaninmvesnsldyduniddunsiviuassiuiu
nsanUnaoiniludnsidiuing o tilevnnaunaszuinanis
Wismandnuaznisanansiailliiiussansningega

AnAnssuUsznA

sAdvatuiidnfaganlddisniueynseiuasnis
atuauEUITEAINIVYTTUINIIETIRENS AN UM TN 1S Y
$vFguMaIsay Wi en1sWaLesAy Yszdrdaudssanm
w.a. 2569 Fedndunisiivieyauaznaasslureszuinafou
UNIIAU WA, 2569 T LA DUNUAIWUT W.A. 2569 1 T T8
vovaunszaanduogagely a Tonail

YBUVOUNTEA M AMTINEIAIanT wazinalulad
AnrAlLlagNIsiNYRs LagAnEINgINITIANIT UMINeaY
ssgumasau flianueynsgianiui Hesujuanis
guUnsal waziaIosiienn q lunisdidunuissaudiiagans
AABAIUVBYDUNTLAM NI AUazHIA vadoamavinud le
nsanlsifnUSnm fuusth uaratuayunsdiiunuideasul
IdauauysalnaingUssasdnnusens
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Article history ABSTRACT

Rec;lved: 23 Mgrch 2026 The purposes of this research were: (1) to develop a process for using Photosynthetic
Revised: 22 April 2026 Bacteria (PSB) to enhance the growth of green oak lettuce; (2) to study the effects of different PSB
ACC?PthZ 2‘1 June 2025 concentrations on the biomass of green oak lettuce; and (3) to investigate their impact on the pH of
Online published: 29 June 2026 the growing medium. The experimental sample consisted of green oak lettuce grown under a

Keyword completely randomized design (CRD) with six treatments (including a control group) and three
Photosynthetic Bacteria replicates per treatment. PSB concentrations of 10, 20, 30, and 40 cc per 10 L of water were
Green oak lettuce compared with chemical fertilizer (15-15-15) and a control treatment (plain water). Data were
Biomass analyzed using analysis of variance (ANOVA) and Duncan’s Multiple Range Test. The results
pH levels revealed that: (1) Photosynthetic Bacteria (PSB) promoted the growth of green oak lettuce as

effectively as chemical fertilizer; (2) at the end of the fifth week, the chemical fertilizer treatment
produced the highest mean fresh weight (59.84 g), which was not significantly different from that
obtained with the PSB treatment at a concentration of 20 cc per 10 L (58.33 g); and (3) regarding
the pH of the growing medium, the application of PSB treatment at concentrations ranging from
10-30 cc per 10 L maintained pH levels between 6.80 and 7.00, which is optimal for nutrient
absorption. In contrast, chemical fertilizer significantly reduced the pH to 6.37 (p < 0.05). In
conclusion, a PSB concentration of 20 cc per 10 L was the most suitable alternative for reducing
chemical fertilizer use, as it maintained the pH balance of the growing medium while providing
biomass yields comparable to those achieved with chemical fertilizer.
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