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Two anoxygenic phototrophic bacteria Rb.capsulatus and Rps.acidophila were
isolated from tannery effluents and their ability to produce Indole acetic acid (IAA)  under
different nutrient conditions was studied. Illumination conditions favoured the production
of IAA than dark conditions. Rps.acidophila  was a good producer of Indole acetic acid.
Maximum amount of IAA on the 8th day of incubation period in Rps.acidophila. Neutral pH
produced maximum IAA in Rb.capsulatus while pH of around 6.0 was favourable for IAA
production by Rps.acidophila. Glutamic acid was the best nitrogen source for the production
of IAA by both the bacteria under investigation.  EDTA and SDS induced more release of the
phytohormone in both the bacteria under investigation. Significance of above observations
in the light of existing literature is discussed.
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Diverse soil microorganisms including
bacteria, fungi and algae are capable of producing
physiologically active quantities of auxins, which
may exert pronounced    effects on plant growth
and establishment. Bastian et al.(1998) studied the
production of  indole-3-acetic acid and
gibberellins, A1 and A3 by  Acetobacter
diazotrophicus and Herbaspirillum seropedicae in
chemically-defined culture media. Indole acetic
Acid production by the indigenous isolates of
Azotobacter and  Pseudomonas in the presence
and absence of tryptophan was reported by Farah
et al. (2005). Indole-3-Acetic Acid production from

Indole-3-acetonitrile by strains of Bradyrhizobium
was investigated by Vega et al. (2002). IAA
produced by bacteria of the genus Azospirillum
spp. can promote plant growth by stimulating root
formation. (Abbas Akbari,2007).

The photobiotransformation of indole to
IAA by some of the purple non sulphur bacteria
was reported by Sasikala and Ramana,(1995).
Rb.sphaerodies could produce IAA when grown
on amino acids DL glycine or glycine (Rajashekar
et al.,1999) probably through tryptophan as
precursor (Rajasekhar et al.,1998). There are no
reports on the production of IAA by Rb.capsulatus
and Rps.acidophila except that of our earlier report
where IAA production in absence of tryptophan
was investigated (Ramchander et al.,2008). Hence
it was considered worthwhile to investigate the
production of IAA under different nutrient
conditions and the results are discussed in this
communication.
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MATERIAL AND METHODS

The anoxygenic Photosynthetic bacteria
were isolated by enrichment techniques (Biebl and
Pfennig, 1981) by adding effluent water sample
into the Biebl and Pfennig’s medium. The culture
bottles thus prepared were incubated anaerobically
in the light. Identification of bacteria thus isolated
was done by studying the culture characteristics,
morphological, biochemical characteristics as
suggested by Holt et al. (1994). Fifteen ml of the
Biebl and Pfennig’s media with tryptophan was
inoculated with 1ml log phase cultures of two
anoxygenic phototrophic bacteria and incubated
at 30+2º C under the light intensity of 2000lux in
screw cap tubes.. At the end of 4,8,12 and 16 days
of incubation the content of the vials were
harvested by subjecting to centrifugation at 10,000
rpm for 10 minutes. The supernatant was collected
and assayed for Indole acetic acid. Growth was
determined by measuring optical density at 660
nm using UV-Vis spectrophotometer. Final pH of
the culture supernatant was determined with the
help of Elico pH meter. All the experiments were
run in triplicate. Amount of Indole acetic acid
produced by the growing culture was determined
by the method of Sousa et al.( 1962).

RESULTS AND DISCUSSION

Results presented in Table 1 reveals that
Rb.capsulatus and Rps.acidophila produced IAA

in the presence of tryptophan as precursor.
However they differed significantly in the amount
of IAA produced. Rps.acidophila was a good
producer which produced maximum amount of
IAA on the 8th day of incubation period.
Rb.capsulatus also produced good amounts of IAA
but comparatively less. No positive correlation
could be observed among the biomass and
production of IAA. More production of IAA was
observed when tryptophan was added in addition
to ammonium chloride as nitrogen source.

Perusal of Table 2 shows that acetate and
glucose were more favourable for production of
IAA in Rb.capsulatus while lactate and succinate
were preferred by Rps.acidophila.

Glutamic acid was the best nitrogen
source for the production of IAA by both the
bacteria under investigation. In neutral pH,
maximum production of IAA was produced in
Rb.capsulatus while pH of around 6.0 was
favourable for the production by Rps.acidophila
(Table 3). IAA production was absent above
pH 8.0 in Rb.capsulatus while in Rps.acidophila
IAA production was seen upto pH 6.8. Maximum
release and production of the phyrohormone took
place at a concentration of EDTA 60 µg/ml and
SDS at 30 µg/ml in Rps.acidophila. Rb.capsulatus
required a concentration of EDTA 80 µg/ml and
SDS at 20 µg/ml for the same (Table 4 & 5).  From
the present investigations it is clear that
Rps.acidophila can be exploited for the production
of phytohormones.

Table 1. Production of Indole acetic acid by two anoxygenic phototrophic bacteria with tryptophan

Medium Rb.capsulatus Rps.acidophila

Incubation Growth Final IAA Growth Final IAA
 Period (in O.D) pH (µg/ml) (in  O.D)  pH (µg/ml)

(in days)

4 0.846 7 20 0.752 6.0 26
BP+Try 8 1.118 7.4 46 0.962 6.4 60

12 0.924 8 32 0.856 6.8 48
16 0.721 8.2 18 0.642 7.0 22
4 0.786 7.2 12 0.678 6 22

BP+Try* 8 1.056 7.6 34 0.897 6.4 48
12 0.876 8 26 0.841 6.8 42
16 0.672 8 14 0.654 7.0 16

Try* -Tryptophan as nitrogen source in Bieble and Pfennigs medium
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Table 2. Effect of different carbon and nitrogen sources on
production of IAA by two anoxygenic   phototrophic bacteria

Carbon and         Rb.capsulatus Rps.acidophila

nitrogen sources   Growth Final pH IAA    Growth Final pH IAA
  (in O.D) (µg/ml) (in O.D) (µg/ml)

Succinate 0.846 7 48 0.752 6.0 44
Acetate 1.118 7.4 60 0.962 6.4 38
Malate 0.924 8 48 0.856 6.8 10
Lactate 0.721 8.2 20 0.642 7.0 62
Fructose 1.005 7.4 42 0.885 6.6 18
Glucose 0.872 7.6 50 0.702 6.4 42
Ammonium chloride 0.912 7.2 30 0.665 6.2 48
Sodium nitrate 1.002 7.2 28 0.816 6.6 32
Asparagine 0.815 8 36 0.782 6.4 20
Glutamine 0.789 7.4 15 0.764 6.4 18
L-Tyrosine 0.819 7.6 34 — 6.8 18
Glycine 1.12 7.6 22 0.895 6.0 15
Glutamic acid 1.08 7.4 48 0.922 6.0 38

Table 3. Effect of pH on production of IAA on two anoxygenic phototrophic bacteria

pH          Rb.capsulatus Rps.acidophila

Growth Final pH IAA Growth Final IAA
(in O.D) (µg/ml) (in O.D)  pH ((µg/ml))

4 - - - 0.434 4.4 -
4.5 0.421 4.8 - 0.456 4.8 -
5 0.562 5.4 - 0.586 5.2 24
5.5 0.586 6 8 0.685 5.8 32
6 0.765 6.6 14 0.865 6.2 60
6.5 0.986 7.2 26 0.886 6.8 24
7 1.006 7.8 52 - - -
7.5 0.896 8 64 - - -
8 0.564 8.4 38 - - -
8.5 - - - - - -
9 - - - - - -

Table 4. Effect of EDTA on production of IAA
by two anoxygenic phototrophic bacteria

Concentration Rb.capsualtus Rps.acidophila
of EDTA (µg/ml) IAA (µg/ml) IAA (µg/ml)

Control 60 66
20 63 68
40 66 74
60 70 82
80 74 44
100 58 36
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Table 5. Effect of SDS on production of
IAA by two anoxygenic phototrophic bacteria

Concentration Rb.capsualtus Rps.acidophila
of EDTA (µg/ml) IAA (µg/ml) IAA (µg/ml)

10 60 66
20 72 70
30 58 78
40 55 64
50 52 56
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