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EFFECT OF PLANT GROWTH PROMOTING BACTERIA
ON GROWTH OF Salvinia calcullata AND Spirodela polyrhiza
IN SODIUM CHLORIDE-CONTAMINATED WATER
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ABSTRACT

Sodium chloride content in water disrupt plant growth and use of plant growth
promoting bacteria is an alternative way to increase plant growth in this condition. The
effect of 4 species of plant growth promoting bacteria, that were Paenibacillus sp. BSR1-
1, Streptomyces sp. SRF1, Streptomyces sp. St1 and Streptomyces sp. St8 on growth of
2 water plants, Salvinia calcullata and Spirodela polyrhiza were studied. The bacterial were
added to water plants that grown in water containing 0, 0.5 and 1.0 ppt Sodium chloride
(NaCl) for 7 days. NaCl did not affect to weight, chlorophyll a and b of S. calcullata. Only
1.0 ppt NaCl decreased total chlorophyll in S. calcullata leaves significantly Paenibacillus
sp. BSR1-1 inoculation increased chlorophyll content in S. calcullata leaves both in water
with and without NaCl. Streptomyces sp. SRF1inoculation decreased chlorophyll content
in S. calcullata leaves. All bacterial inoculation did not affect to weight of S. calcullata.
Also, NaCl did not affect to weight and chlorophyll content of S. polyrhiza leaves. Bacterial
inoculation trended to decrease S. polyrhiza weight. Streptomyces sp. St8 could increase
chlorophyll content of S. polyrhiza leaves in water without NaCl only while Streptomyces
sp. SRF1 and Streptomyces sp. St1 decreased chlorophyll content in water containing
NaCl. With these reasons, only Paenibacillus sp. BSR1-1could increase S. calcullata growth
in NaCl-contaminated water but there were no bacterial strains could increase S. polyrhiza

growth in the same condition.
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wavloEnunnau i lEnnsdanmeisnaugaaanad (Saengsanga, 2014) Wanannazdanalie
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gANLAUANN NaCl 1% azinlidnalnaRunuinuwife Leunnlinay dimnanazatals way
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FauauaBaszanad (Li & Jiang, 2017) luinuasiaaafiu n1siine Bacillus subtilis
WaY Pseudomonas fluorescens TATNNTNA519 1AA wazazanawaginnlaliiudnninsi
nlgnlufunazsnsoaaisazans NaCl 75— 150 mM WL31 N9IAN@aAINagaaiainmin
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P. polymyxa 97%) Streptomyces sp. SRF1 GLRERTES hygroscopicus 99%) Streptomyces
sp. St1 (A8 S. niveoruber 97%) Wae Streptomyces sp. St8 (AaAU S. misionesis
99%) tne/lddayaaINAALLLALY 165 rDNA

LWW::L?;?_I\‘I Streptomyces sp. St1, Streptomyces sp. St8 WAy Streptomyces
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dextrose agar ﬁéﬂ@[ﬂ? WinfU10° cfu/ma. luanieAuuadie Paenibacillus sp. BSR1-1
watalaENZLAE e g nutrient broth 511ms 50 g, Uaigeluimseqsndaganuise
100 seu/unf pouAngasvgiidu 30°C Wwnan 24 ou. WuAeamaslaatiluiusies
Fnenareadussfadlngldanuia 8,000 sauandt Wliaan 30 w0 AnTAusTELTaITe
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LL@szuLﬂmlua;mﬁmﬁwﬁﬂm Snuiinutis uay 1Bununaelsiladie Aaelsiladt uas
Aaelsfladianunluluaasiannudaaes Huang et al. (2004)

N5AATIZUNNR DA
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ABNYNY wrutlalug)

NaCl

UUUNER (N.) WINUILKS (1) WIMENER (n.)  WaMEnLse ()

0n./a.

TaliAuae 0.67+0.09a 0.05+0.007a  0.13+0.008a 0.012%0.001a
Streptomyces sp. SRF1 0.76 £0.08a  0.06 £0.007a 0.02 £0.006c 0.004 +0.000c
Streptomyces sp. St1 0.54+0.16a 0.05+0.015a 0.03 £0.006c 0.004 + 0.000c
Streptomyces sp. St8 0.76 £0.03a  0.08 £0.003a 0.09+0.017b 0.009 £ 0.001b
Paenibacillus sp. BSR1-1 0.65%+0.13a  0.07 £0.014a 0.05+0.015¢ 0.007 + 0.001b
0.5n./4a.

TaiAniTe 0.61+0.13a 0.06+0.013a  0.07 £0.009a 0.010 % 0.002a
Streptomyces sp. SRF1 0.48 +0.14a 0.04 £0.012a 0.03+0.014b 0.004 £0.001b
Streptomyces sp. St1 0.54 +0.05a  0.04 £0.004a 0.02 £ 0.003b 0.003 £0.001b
Streptomyces sp. St8 0.66 £0.12a  0.06 £0.010a 0.08 £0.007a 0.009 + 0.001a
Paenibacillus sp. BSR1-1 0.64 £0.07a  0.04 £ 0.005a 0.08 £0.013a 0.008 + 0.001a
1.0 n./4q.

TaliAuTe 0.45+0.07a 0.03+0.001a  0.08+0.014a 0.008%0.001a
Streptomyces sp 0.45+0.02a 0.04 £0.001a 0.03 +£0.003b 0.004 = 0.000b
Streptomyces sp. 0.64 £0.25a 0.06 +0.026a 0.04 £0.012b 0.004 + 0.000b
Streptomyces sp. 0.92+0.07a 0.08 +0.006a 0.09+£0.018a 0.006 + 0.000b
Paenibacillus sp. 0.62+0.06a 0.07 £0.007a 0.06 £ 0.021ab  0.007 £ 0.002ab
NaCl ns ns ns ns

Bacteria ns ns b b

NaCl x Bacteria ns ns ns ns

*fa”ﬂmmmﬁanqwﬁqLﬁnﬁiwﬁmmmmmLme;m@ﬂ'Nﬁﬁﬁﬁﬁﬁcywmaﬁ (P<0.05) 72UINNITLANLTD
wuANFefsTiaiuimududues NaCl winiu ns = lduanansadnealdadnAynieadfsznaneszsiu
ga9tlade ** = upnsvad Wldad1AydmsaiRseninesziutasiiade
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sU# 1 maaseyivinvesaenyvy (de) wazumadalug) (a91) Tund NaCl 0-1.0 nJ/a.

WamnwazldinmenuanBedlunan 7 9u; fiagla: DW = 1nnaw, srf1= Streptomyces
sp. SRF1, st1 = Streptomyces sp. St1, st8 = Streptomyces sp. St8, PB =
Paenibacillus sp. BSR1-1
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3 £ .
o °1 a
) S b
= 104 =
[X] o
8 |
o o
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Bactenal strain Bacterial strain

Funnpaalifasluluresaanyuy (A-C) wazuvuilalvg) (D-F) Tin7id NaCl
0- 1.0 n/a. eiFnuazlaiiudenuaidedlunan 7 5, dydnwal CINacl 0 n/a.
B Nacl 0.5 n./a.. INacl 1.0 n/a.; DW = ‘Emmil“u; BSR1-1 = Paenibacillus
sp. BSR1-1; st8 = Streptomyces sp. St8; st1 = Streptomyces sp. St1; srf1

= Streptomyces sp. SRF1
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Waluiniaududuass NaCl 0.5- 1.0 n./a. WUIN RN Paenibacillus sp.
BSR1-1wintiuiinszsuliluasnyuyiiiuiueaslsiadiageauluinnd NacCl 1.0 n./a.
wazinlTnnupaalsladnanuaT Ut WITRANATYN19ED5 1N Id NaCl 0.5 n./a. Walied
Ausunladlasume dau Streptomyces sp. SRF1ANMHLTNNUARelIN AR IMNAGARIDENS
AdadnAtyn1eada Weaeunusunldldfumeluinid NaCl 0.5 n./a. d2u Streptomyces
sp. St1 uaz Streptomyces sp. St8 luifiuasiaifuinupaslsiagluluaanymy el Tdwy
UfdninsaslitadrAynieadnszudeannudinduaes NaCl uaznismnmesineiniu
satunnnaelsiadiauazd willdniused il dArytlaneainsendnasond svisaes
AeLsunumaelsaayianua luluaanymy

Tuaesunuilalug)Aewdne@alunnvisniaus Tnganizyisnuusinzy Streptomyces
sp. SRF1 (3171 1) Aududuaas NaCl 0.5- 1.0 n./a. lifinaseifuunaslsiadie O uas
paalsfladvanualuluwmudalung)adeldadAnynieata WeFauiaunaaaenng
a dy a A a a o/ dl % ¥ 1 o 1 a
FndeuuANTerdaReafu AN NduLes NaCl sneiis wuanisiis Streptomyces sp. St8
117730 NaCl 0.5 waz 1.0 n./a. i ldsnnunaesisiadie 4 wazaaalsiasnaunluluae
wmadlaluninay Weaudusuilésu Streptomyces sp. St8 Tutin#ilalfl NaCl luauz
naiN@aTtingy 7 NFnnns NaCl sineAulairinlifinnunaelsfladluluwmudalugsinai

dl = dgl a a 1 a 1 a) dl

WelFausunatedtanuanBaLAaziiafetiuiunaalsias llunaqng
Winduree NaCl winiu wuan Tuaniqasiliddl NaCl nsdnde liinaseFuioinaalsias
Tuluwmadalug) Waludfanududuans NaCl 0.5- 1.0 n./a. WU NN9LRN Streptomyces
sp. SRF1ULAY Streptomyces sp. St1 MnlTunimaalsWaavienualuluwnindalvn

Cme o ae A A e oo Armes X o ¥ A
anasadldadnAynieaia Wewsudusunldlafudeludn i NaCl 0.5- 1.0 n./a.
49U Paenibacillus sp. BSR1-11ag Streptomyces sp. St8 luifluaseiFurunaalsiad iy
Tuwmndalug) well TdnwudduiusedeliiedrAnnisatinssndnsanuidnduees NaCl

a dgl 1 a o/ 1 a 6 =) 1
waznIsANaesTiaiuselTiupaalsiaaynaiinlulusasunuilalvey

n3anasTenutings tminuwiie waziFunniraelsiadiduenisinulaviald
\HaWTdNHATLAYNIAN Faotng Wi d1aiugananented 105 NdNTaiun1azinaegs (NaCl
150 mM) Hunudnan tmiinuis warssadagnlddunmzisialaianas (Kaewneramit &
Wutpraditkul, 2014) n193aUAH NaCl 25 mM 1iidaWug KKU-LLR-039 Ailasiamanuiis
nlrzaumaalsiaganuAanad wazsudiananinaziazasalneinssauradlalngau-
wesanlafuwaziianisiluaesaianinglay (Madee et al., 2018) sLAUAMNANAINAND
g9n91ANANT I luNNIMAaasil (NaCl 0.5- 1.0 N./8. %38 8.6- 17.1 mM) dslun1smaaasil
= 1 i’/ tdl a & dl ¥ v
HlannzaanyuyintiumnBuiueaslsiadanasnauiduduass Nacl 1.0 n/a.
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wuANEeRldlunImasesll Hananiiflunisaing IAA Taynaisiug Tnangun
Iy wenAluf@naineligeaainens 20 44 anidu Paenibacillus sp. BSR1-191a51916g94
nelu 48 dalus luaniendnmuaniifazaranaamnls 2 anawuiae Streptomyces sp. St
waz Streptomyces sp. St8 ag19lanmn N1 Paenibacillus sp. BSR1-11%uan lun1g

% a [ e‘d” v v
nazfunNsLasyresaanyuyetaumszaraiugiainsnaiie 1AA Tinnalussazioan
dl v a a ] a a a A dl 1 1 1 a o a %
189N13NARY TN9LFLUATIBedTuN TR TnresNa ldldnguuanfludadnnsysu
nsiasryresiadanlunjazldszazinanlunnmaaesdu @y n1sld Kiebsiella sp. SBP-8
BafuluANGenuAN arnnsonszdunisasgaeasdnananilgnlufuwazsadasaaazans
NaCl 150- 200 mM lanneluszazinan 15 §1 (Singh & Jha, 2017) wasn13kd B. aquimaris
DY-3 @awnsansedunisiasoyifinlnaasdnainanlazu NaCl 1% 1dnnalu 10 41 (Li & Jiang,
2017) NaiNszaznaINIIMaaes vz zauanaluiadna¥ne IAA Tdgeganindn
Ladlinanaau szaanymywazuniialugnlaiumenenaludad@nuisaisiug luiss
= a3 A4 S A o L e v o v a a

wWanwdudiimavzedlududivaesdnetnedniay sy nsnszsunisasyiiuiaues
= %’ %’ dl dal = ] dl £% a a ] a a a =
Az luludndudew NacCl aslsdmunzannazlduuanzadadiunisasoyauinvesivg
niiusenaludedanluglresarsazaaades wienadfulaaunnldiameluglresinasate
Tuszazfaing IAA wan TunisAnmdusialil isaenaulaaunnlduanmlusia@naisiugnaia
IAA Tinneluszazingn 7 5u

a1l
Qs < dl dal 1 a 1
szauAMANT 1 lunmasesil (NaCl 0.5- 1.0 n./a.) llifluinseasnyuylas
wialunjasinedalau n19LEN Paenibacillus sp. BSR1-1 daeiivnisunninaalsiad luly
A a Y A o W o ANa A o o 4 A
gavaanyuyiasgyluiind Nacl 16 wsldfdimauuaiGoaiinlamunzandmiudasss

naaseyuinaasumdalunfluinnd Nacl

naRnssuilsznia
ANKZEIERTRUNITAUATLAYUNNTITRAINAMEAINEAanTLazmaTulat
NN AT TANUATANTIA UszAnthiutlszann 2561
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