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Study on the efficiency of free-living nitrogen fixing bacteria
isolated from rice rhizospheresoil on auxin and giberellin

production
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Abstract

This research aimed to study the efficiency of free-living nitrogen fixing bacteria isolated from the
samples of rice rhizosphere soil on auxin and gibberellin production. The samples of the rhizophere soil were
collected from different areas. The amount of colony of isolated bacteria was counted by using plate count
method. The result revealed that 183 isolated bacteria were obtained from soil samples of the organic rice fields,
the amount of colony at 1.6x106-2.0x1070fu/g and the 127 isolated bacteria were obtained from soil samples of the
chemical rice fields, the amount of colony at 1.2x103-1.9x1050fu/g. Nitrogen fixation was tested by using
bromothymol blue reagent indicator method and selecting of free-living nitrogen fixing bacteria was found of 26
isolates. Auxin production test of the selected nitrogen fixing bacteria was conducted by using tryptophan as an
initial sabstance and the amount of auxin was analyzed by using Salkowski coloring reagent method. The result
showed that 6 isolates produced the most auxin by using tryptophan concentrations of 1,000 [lg/mL and the
isolate PY7-6 produced the most auxin of 23.9 mg/L, while the rest, LP8-1, CR1-2, CM12-4, PY7-5 and CM5-2,
produced auxin from 7.0 to 22.3 mg/L. Gibberellin production test and gibberellin content analysis by HPLC
revealed that 2 isolates: CM12-4 and LP8-1 could produced gibberellin at 13.74 and 3.94 mg/L, respectively.

Classification of bacteria from sequence analysis of the 16S rRNA gene indicated that there were 4
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species: CM12-4 (Pantoea agglomerans), LP8-1 (Stenotrophomonas maltophilia), PY7-5 (Bacillus cereus) and
PY7-6, CR1-2 and CM5-2 (Pseudomonas nitroreducens). In conclusion, Pseudomonas nitroreducens (PY7-6)
was the best free-living nitrogen fixing bacteria from this study which had the efficiency to produce nitrogen and

auxin for further study and develop as biofertilizer.

Keywords: free- living nitrogen fixing bacteria, auxin, gibberellin, rice rhizospheresoil
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loTaan wanoondu'ld 23.9, 8.5uaz 7.0 mg/L MNEAD UL Bacillus cereus (PY7-5) nanoonzu'ld 7.5
v Y
mg/L 3l 2enevius iwan laniseonduuayduwesaduie Stenotrophomonas maltophilia (LP8-1) Wan@onduLLaz
Juwesaauld 22.3 1oy 3.94 mg/L 11ag Pantoea agglomerans (CM12-4) waneonguiazduvelsaanld 8.2

uag 13.74 mg/L ANAAL (minﬁ 4)

ms19i 1. V5w Ta Tatlvesnuniizoiuenlaninauulalgndnduviduazulanlgniianil

Wunalaladl (cfu/g)

Wuiilgndng — —
ulasifgninIvunsd ulaarlgninaunil
weoaln 2.0x10’ 2.3x10"
W1 1.8x10° 1.9x10°
%89318 1.6x10° 1.3x10°
amu 2.3x10° 1.2x10’
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d' a < A ~ S A a Y
ATNN 2. Wﬁﬂﬁ?mﬁ%ﬂﬂﬁ%1m1u1@]ﬁl%uﬂuﬂﬂ“ﬂliEJNaGIUlﬂ

a1 lolasan Tulasou mgL) v olasian Tulastau (mg/L)
1 CM2-2 15.6" 14 CM2-3 42
2 CM5-2 84" 15 CM12-4 42
3 PY5-2 84" 16 LP8-1 42
4 LP1-5 77" 17 LP2-5 3.5%
5 CR6-7 63 18 LP4-10 3.5%
6 PY7-6 6.3 19 CM8-3 28"
7 CM11-6 5.6 20 CM9-3 28"
8 CMI12-6 5.6 21 CR10-5 28"
9 CR9-4 5.6 22 PY5-3 28"
10 LP7-5 49% 23 CM11-5 21"
1 CR3-1 49% 24 LP3-9 21"
12 CR6-2 49% 25 CRI-2 14
13 PY7-5 49% 26 CR8-6 1.4
F-test * F-test *

*UATITHANUUANANNNEDA ANOVA (p<0.05)

319N 3. PsuaeendunuuanzeeseluTasnunaa 1d Iagldnsd Tamluniianududuuanaiany

unaeendumunnutnduveanivlnmly (mg/L)

aeu olasran
0 200 400 600 800 1,000 (ug/mL)
1 PY7-6 6.0° 8.6 10.0° 12.1° 14.9° 23.9°
2 LPS8-1 75" 9.1 102" 11.6° 14.3° 223"
3 CRI-2 5.0° 52° 5.5° 6.1° 8.3 8.5°
4 CMI12-4 2.2° 33% 4.7% 5.8% 6.8 8.2°
5 PY7-5 28" 3.1 3.0 43 53 7.5°
6 CM5-2 45" 4.9° 5.0° 5.5° 6.0° 7.0°
F-test * * * * * *

*ATIZHANWIANANNTDA ANOVA (p<0.05)
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0o l l

PY7-6 LP8-1 CR1-2 CM12-4 PY7-5 CM5-2 olastan

51N 1. YSnaeengunuuaiiiie 6 leTxannan ldaunngaiieldnsy Tamuanududy 1,000 pg/mL

b1} q

GINTILHANUUANANNNADA ANOVA, p<0.05)

' K2 H
A15197 4. ﬂﬁ511!uﬂ%uﬂl%ﬂllﬂﬂﬂliﬂﬂ?ﬂvluiﬂiL%Uﬁﬁﬂi$ﬁﬂﬁﬂ1W1uﬂ1§Wﬁﬂﬂﬂﬂ“ﬁu Hagaulyalsaaud

810y Jolastan 20NTY (mg/L) JUtueLsaa (mg/L) wamiﬁmunmaﬁ’usﬁ
PY7-6 239" - Pseudomonas nitroreducens
2 LP8-1 22.3b 3.94b Stenotrophomonas maltophilia
3 CR1-2 8.5° - Pseudomonas nitroreducens
4 CM12-4 8.2° 13.74° Pantoea agglomerans
5 PY7-5 7.5d - Bacillus cereus
6 CM5-2 7.0° - Pseudomonas nitroreducens

*UATIZHANWIANANNTDA ANOVA (p<0.05)

a d
IsUNaNISNAAY
X A A o Il a A Y A @ ~ Aa A Y]
HamsuenreuUAfienedregluauDsNUTeUT NG TilsmaTalallvewuaiiGenuenlaain
% 1 a 9 a A J 1 9 = = 4 a
arpdnauutlaslgnunmsunsdnnniulaslgninuall taasdennuanugauanysalvesduluulasilgn

F) a A I A Y = Y v =2
‘UTJi‘J‘LWISEJiJlHﬂﬂ’Nﬂu"Iﬂﬂuﬂﬂx‘lﬂgﬂﬂﬂ’uﬂll AOANADINUITIYIIUVDL Melero et al. (2006) INNITANY

= va a a AR ' 2 a S J o
L“Lr%fJ“]JW]fJ“]Jﬂmﬁll“]Jﬂmﬂﬂﬂul!ﬂﬁﬂm‘ﬂﬂiﬂu%iﬂ FINuNYTWIUBUNTIAIT VDU "luimmu Woanesa
G A J g

U

Y a a 4 a o a A 1 A 1 A v oo W
JINMFINIAVOIYaUNTY L!,azﬂ%ﬂﬁ33J"’Umlﬁlull%u“luuﬂmaummwu uJJmmm“JJmLmJE)EJNJJuEJmﬂnJu
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~

a J = S a A v o JIa @ 2 a J 2 a A
Nﬁ’JLﬂﬁ1$1’71/]1\‘1“]5’3!.‘?1NEUGQQUIJﬂ’NiJﬁﬂJWNﬁL“N']J3ﬂﬂUﬂ§N1mﬂuﬂ§ﬂﬂ1iUﬂullﬁzﬂﬁﬂﬂﬂ!‘ﬁ1§ﬂﬂ1ﬁﬁ€lu@u1ﬂ
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w15 ui5elinanmuesauaiu
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v A a = a 2 a a a a
nnmsaamenuuaizense lulasnudase1d 26 leTaan uaznaaevuisz@niammsnanoendy
] aa a a ) 2 Yy 9 a a4 2 Aa Aa 9 A A
wu suaiBenanoenau lduniuauanududuveansdTamlumniunaznanoondu launigaiiie
143U Tamluanududy 1,000 pg/mL wusuaiBenaansonaneondu’ld 3 6 loTwan 1dua Py7-6, LPI-
Y [ = dy A A 1 = Y [
8, CR1-2, CM12-4, PY7-5 tag CM5-2 @andnsnumsanyInmsuenyounaiizonguaslulasnuldeds
daszdl 18 loTwan Nawsonanoonduld uazwy 3 loTaan Wlidszansawlunmsnansonaguldge Tae
A A a a Y d' a 3’, Y a
nuafieannsananeendula luemsvarnduarsasaunsdTamly (Saengsanga, 2014) 1AZIINAT
Y Fl 1
zideurenunRGoana Azotwbacter sp., Pseudomonas sp. 8% Bacillus sp. 1o1sNs e 1nnid Tawln
' = a a 19 A o 9y Y a = a A d
nwunliimsnaneendu uaduiuszauanudutuve sy Tarluain 50 849 500 pg/mL USinaeengunoy
] 9 4
(LLNUY (Ahmad et al., 2008) 1AZIINATANYILINFBULATIS BIINAIDEAUTOUTINGII 1UIU 9 #2061
dy A 1 @ a = aa k2 = A a a Y
it ludsemasu@e ansassnuuaiizeld 53 leTaan uazil 6 leTwan inaneendu'ld
9
Y3211 0.54-14.05 mg/mL TaeldmsasdunsyTamluanududu 5 pg/mL (Singh & Prasad, 2014) 910
o ' Y Y 1 = dy 2 o A aa =) ] a 2
F1BUAINAT AU LANA1INMIANEH Fenadenuuaiiienselulasnueiedased Pseudomonas

nitroreducens (PY7-6) Ni1sz@nTampaneendu 1dunnnai (23.9 mg/L)

P
Av A o A

S A =< d’d a a a a Y
\111!’Jﬁ]flu‘ﬂﬂla6ﬂLL‘]J‘ﬂT]LifJGl'5\'1‘luIGISLﬂuﬂMﬂizﬁﬂ‘ﬁﬂ"lwwaﬁ@@ﬂ%uhlﬂll 6 ll’t‘)I“lfLaﬂ wazlue

=

=~ A A a a a 9 o o J R dy a A
”laTcma’n MLL‘]Jﬂ‘V]LiﬂﬂﬁWﬁJWiﬂNﬁﬂﬂ‘]JL‘]_I’t‘JLiaaumlﬂ 2 ll’t‘)IGD’Lﬁ‘ﬂ %Wﬂﬂﬁ%11&1!ﬂﬁ18W1!§W‘]J’NL‘]Jul"]fﬂl,!,‘]_lﬂ‘m un
I
5ﬂﬂ§1uﬂqul‘§ﬂﬂﬂiiﬂ 1 3 ¥%ia Ao Bacillus cereus, Stenotrophomonas maltophilia W& Pantoea agglomerans
= a o 1 9 . 3 nﬂ 1 A 1 o o 1 I dy
“ﬁiﬂ1%£ﬂﬂﬂu@]i?ﬂ@ﬂﬂuqﬂ S. maltophilia Wuirene Isaluaunenaemssnaasuy Lﬂul“lff]?fn“l/iﬁ]"llﬂﬂﬂ’ﬂﬂ

a a a dy a a dy = < dy d'dy '
Aadndveslsateauiy miaawe luszuumuauiladne uazmsdare lunszumaon uronaoaoe

]
aAa A

a & 2 3 H]

UgFuz lurende wo'ldm Tl luaawnadon (Chang et al., 2015) P. agglomerans Wlunnaiizen1innauaz
QA A v A A o & o ¢ 2 v a ¥ f
Tny WuweneTsalunauaz luau wulansluiy naasusinndad ludunadeon au 1h wazduazenslu
a Fal 1 ~ a <3 =
o1 1nalse Temide i laoduaiumsnsguaniluiledininld (Dutkiewicz et al, 2015) 31AMIANN
4 I a A a d A A A g dy A a =
UseTowives P. agglomerans Wlunuanizelfindaounanzonaziniudoaurglsansraiosiia d
' < g a o 0w Y woyrg A
o614 5Amu M3 195z Tomives P. agglomerans Wlundasuainiamsmdmivarugulsafianiudeluflui
o ' o { a 3 o '
gousy maz lutlasase tazii Temanazina Tsatluduniieaennld (Rezzonico et al., 2009)

. I dy a A YA "9 a
Pseudomonas nitroreducens sp. nov. \uiyonuaNizsaewus1vid Aunulag Lang et al. (2007) #

I vy . L& g VA Yy % o w Y o a Ly &
uen¥o 18910 oil brine Fuiluunasian ldre11iuna (kerosene) taziiniuaululszmag)u yuiu

A J

' s % a a 1 a Ao
UAAINTUDULASNANNTUUDIYaUNTY mmmmmﬂ?ﬂu 5% NaCl "lmfnityiuqmwnnm 4 ’fJ\iﬁ'lL"lfm%ﬂﬁ ag

U
]

QUNANFIN 41 DIRUFAFOT FIUANAINIINHANTANEIVOY Prakash et al. (2007) NWUN P. nitroreducens

a CURAECT]

a

Py a = ] < o [} = = = o . a v
mm"lwqmﬁgm 4 AL DL E’)fJNll'iﬂﬁnl m“luwmmmsmumiﬁﬂmmmm P. nitroreducens TILLEJﬂhlﬂ

o
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= 2 Y o aa a 9 Y X A (A aa
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