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Abstract

Introduction: Indole acetic acid (auxin) is a plant hormone that, in addition to plants, is
produced by a number of bacteria. The aim of the present study was to optimize the production
of indole acetic acid from whey substrate by bacteria isolated from rhizosphere and
phyllosphere of plants.

Materials and Methods: The desired bacteria were isolated and purified from phyllosphere and
rhizosphere of green beans, cowpea, mint, and parsley plants. The ability of isolates to grow in
whey substrate and production of auxin was evaluated. The effect of pH and temperature
parameters on the function of isolates was investigated. Impure auxin powder was prepared
from the bacterial culture in whey substrate and its function was evaluated on the seed growth
rate of lentil and mung bean plants.

Results: Out of 26 isolated bacterial samples, 5 isolates (19.2%) had the ability to produce
indole acetic acid and grow in whey substrate simultaneously. Two isolates with the highest
auxin production capacity were identified using 16S rDNA region sequencing. One isolate had
97% similarity to Enterobacter soli and the other isolate had 99% similarity to Enterobacter
mori. These isolates showed the highest auxin production capacity at 30 and 35°C respectively
and in pH 7. Seed irrigation of the studied plants with produced auxin solutions significantly
increased the longitudinal growth of stems of these plants in comparison with control solutions.

Discussion and Conclusion: Auxin-producing strains can be isolated from soil and plants, and
by using inexpensive substrates such as whey, this phytohormone can be produced on an
industrial scale and used as a plant growth stimulant.
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Query: None Query ID: Icl|Query_56325 Length: 1075

>Enterobacter soli strain LF7a(T) 16S ribosomal RNA gene, partial sequence
Sequence ID: MH071140.1 Length: 1501
Range 1: 411 to 1463

Score:1777 bits(962), Expect:0.0,
Identities: 1028/1058(97%) Gaps 15/1058(1%), Strand: Plus/Minus

Shjct 1

CT-CCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCAT 69
IIIIIII| |||||||| |||||||||||||||||||||I||I||I||I||I||I|||||
CTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCAT 1404

uery 70 GGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTAC 129

Shjct 1403

(N
GGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTAC 1344

GATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACG 189
|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
ACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACG 1284

uery 190 CACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGC 249

Sbjct 1283

(OO
CACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGC 1224

CCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCA 309

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
ACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCA 1164

uery 310 GTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCGGACCGCTGGCAACAAAGGATAAGG 369

Shjet 1

|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
CTCCTTTGAGTTCCCGGCCGGACCGCTGGCAACAAAGGATAAGG 1104

CTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGC 429

|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
CGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGC 1044

uery 430 AGCACCTGTCTCAGAGTTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCTCTGGATGTC 489

Shjct 1

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
TTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCTCTGGATGTC 984

uery 490 AAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGC 549

|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
GGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGC 924

|||||||||||||||||||||||||||||||||||||||||||||||ImMCATTTG/-\GTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACT "
ATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACT 864

uery 610 TAACGCGTTAGCTCCGGAAGCCACTCCTCAAGGGAACAGCCTCCAAGTCGACATCGTTTA 669

Shijct 863

(A
TAACGCG T TAGCTCCGGAAGCCACTCCTCAAGGGAACAGCCTCCAAGTCGACATCGTTTA 804

CTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGT 729

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
GGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGT 744

uery 730 CAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTC 789

(O
CAGTCTTTGTCCAGG

Shjct 743 GGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTC 684
uery 790 AATTCTACcccccccTCTACAAGACTCTAGCCTGCCAGTTTCGAA 849
I | |||||||||||||||| |||I|I||||||||||||||||||||||||
Shjct 683 TTCTACCCCCC-TCTACAAGACTCTAGCCTGCCAGTTTCGAA 627

uery 850 TGCAGTTCWRAGGTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCGCCTGCGTGCG 909

Sbjct 626

(0 O
TGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCGCCTGCGTGCG 567

CTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCA 969

ry 9
IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||

AATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCA 507

uery 970 CGGAGTTAGCCCGGTGCCTCCTCCTGCGAGTAACGTCA-TCCACAAGAT-A-TAACCTTG 1026

Sbjct 506

gL RO
CGGAGT TAGCC-GGTGCTTCTT-CTGCGAGTAACGTCAATCACCAAGGTTATTAACCTTA 449

1027 ATGGCT-C-TCCTCGCTGAG-GTACTT-ACCACC-GAA 1059

N AT
448 ATGCCTTCCTCCTCGCTGAAAGTACTTTACAACCCGAA 411

¥l 4l s IS 5 N5 ileims s 5 dulie bz A S
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Query: None Query ID: Icl|Query_32079 Length: 960

>Enterobacter mori strain R3-3 16S ribosomal RNA gene, partial sequence
Sequence ID: GQ406569.1 Length: 1288
Range 1: 328 to 1280

Score:1727 bits(935), Expect:0.0,
Identities:949/955(99%), Gaps:5/955(0%), Strand: Plus/Minus

uery 9 CAAAGTGGTAGCGCCCTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCAT 68

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
Sbjct 1280 CAAAG GCGCCCTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCAT 1221

uery 69 GGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTAC 128

I||||||||||||||||||||||||||||||||||||||||I||I||I||||||||||||
Shjct 1220 GGTG CGGTGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTAC 1161

uery 129 GATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACG 188

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
Shjct 1160 GATT. GATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACG 1101

uery 189 CACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGC 248

I||||||||||||||||||||||||||||||||||||||||I||I||I||||||||||||
Sbjct 1100 CA GGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGC 1041

Query 249 ACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCA 308

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
Shjct 1040 ACGTG GCCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCA 981

uery 309 GTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCKAACCGCTGGCAACAAAGGATAAGG 368

I|||||||||||||||||||||||||||||||||| I
Shjct 980 GTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCGAACCGCTGGCAACAAAGGATAAGG 921

uery 369 GTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGC 428

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
Sbjct 920 GTTGC GTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGC 861

uery 429 AGCACCTGTCTCAGAGTTCCCGAAGGCACCAATCCATCTCTGGAAAGTTCTCTGGATGTC 488

|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
Shjct 860 AG AGAGTTCCCGAAGGCACCAATCCATCTCTGGAAAGTTCTCTGGATGTC 801

uery 489 AAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGC 548

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||
Shjct 800 AAGA! GTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGC 741

uery 549 GGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACT 608

|||||||||||||||||||||||||||||||||||||||||I||I|||||||||||||||
Shjct 740 GGG AATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACT 681

Query 609 TAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCAAGTCGACATCGTTTA 668

(N
Shjct 680 TAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCAAGTCGACATCGTTTA 621

Query 669 CGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGT 728

2IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I||I|||||||||

Shjct 620 ACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGT 561

uery 729 CAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTC 788

IIIIIII|I|||||||||||||||||||||||||||||I||I||I||I||I||I||||||
Sbjct 560 CAGTC CCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTC 501

uery 789 ACCGCTACACCTGGAAATTCTACccccccTCTACAAGACTCTAGCCTGCCAGTTTCGAAT 848

IIIIIII|I||||||| ||||||||||||||||||||||||||||||||||||||||||I
Shjct 500 ACC GGAA-TTCTACCCCCCCTCTACAAGACTCTAGCCTGCCAGTTTCGAAT 442

Query 849 GCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCGGCCTGCGTGCG 908

IIIIIII|I||||||||||||||||||||||||||I||I||I||I||I| A
Sbjct 441 GCAGTT! GGTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCG-CCTGCGTGCG 383

uery 909 CTTTACGCCCAGTAATTCCGATTA-CGCTTGCACCCTCCGTAT-AC-GCGGCTGC 960

IIIIIII|I||||||||||||||| ||||||||||||I||I|| Y
Sbict 3 CAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGC 328
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