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STUDY OF ENDOPHYTIC BACTERIA PRODUCING IAA (INDOLE ACETIC ACID) FOR PLANT GROWTH
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ABSTRACT

This study aimed to obtain endophytic bacteria isolates from peanut plants (Arachis hypogaea) at three locations
(Gunungpati, Pakintelan and Klipang) in Semarang, Central Java, Indonesia and to test in vitro the ability of endophytic
bacteria isolates for producing IAA. The study was carried out in two stages, The first was isolation of endophytic bacteria
from the leaves, stems and roots on common medium for bacteria growth. The second was test in vitro endophytic
bacteria isolates on media containing tryptophan to know the ability of IAA production. IAA assay was measured by
using a spectrophotometer with a wavelength of 535 nm, the measurements were done once per two days in a week. The
results showed that a total of 22 endophytic bacteria isolates were obtained from peanut plans,16 isolates were selected
based on IAA-producing ability. IAA amount were produced from isolates indicate different results. The highest and
lowest IAA amount after the fourth day of incubation were 69.68 (mg/L) and 8.50 (mg/L) respectively. The kind of
isolate, bacteria culture age and plant location affected IAA amount were produced by endophytic bacteria isolates. The
Isolates GNP2K21, GNP2K2 and AT produced the highest IAA after the fourth day of incubation.
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growth of side shoots, stimulates abscission, forms xylem
and phloem tissue, and also affects the growth and
elongation of roots. IAA hormones is a sort of hormones
which supports the growth and development of plants so
the synthesized by certain bacteria is the reason that led
to an increase in plant growth (Aryantha et al., 2004). A
number of endophytic bacteria which has been isolated
from the inner plant and some crops like ground nut,
corn, buckwheat, and sugar cane can increase the
production of IAA hormones, James & Olivers (1996) in
Susilowati (2003).
Cormophyta can contain some endophytic
bacteria capable of producing biological substances or
secondary metabolites are expected as a result of genetic
transfer or genetic recombination of the host plant to the
endophytic bacteria during its evolution (Tan & Zhou,
2001 in Radji, 2005). A number of endophytic bacteria
have been isolated from some crops like ground nut,
corn, buckwheat, and sugarcane (James and Olivares,
1996). There are some bacteria that are producing IAA
hormones which are found in certain plants and
producing phytohormones that is helpful for the growth
of the plants (Hoflich, 1995 in Aryantha, 2004).

INTRODUCTION
Endophytic bacteria is a kind of bacteria which
lives in plant tissue forming colony without harms its
host. Every cormophyta, plants that have a stem and root,
may contain some endophytic bacteria which is able to
produce biological compounds or secondary metabolites
which is approximated as the impact of coevolution or
genetic transfer from its host into endophytic bacteria
(Tan & Zhou, 2001 in Radji, 2004). Types of biological
association between endophytic bacteria and its host are
varied from neutral, commensialism, to symbiosis. In this
condition, a plant is a food source for endophytic bacteria
to complete its life cycle (Clay, 1988). Endophytic
bacteria can be isolated from the surface of sterile plant
tissues or be extracted from inner plant tissues.
Particularly, bacteria enter the tissue through the
germinated tissue, the root, the stomata, or damaged
tissues (Zinniel et al, 2002).
Bacteria that produce IAA can generate
phytohormones which can accelerate the growth of
plants. IAA hormones is a kind of endogenous auxins
which plays a role in cell enlargement, inhibits the
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hours at room temperature. The growing bacteria
colonies were subcultured into the same medium to
obtain pure cultures. Characterization of colony
morphology, gram stain, and some biochemical tests
were conducted to distinguish bacterial isolates from one
another.

Auxin is a sort of hormones that can spur the
growth of plants by increasing the elongation and
renewal of stem process as well as cells differentiation (
Tarably et al, 2003). In plant tissues, IAA are synthesized
in the various parts of plant. Generally, IAA are
produced mostly on the parts of the plant which are
growing.
Tryptophan is a kind of precursor in auxin
biosynthesis which is found in both plants and
microorganisms. Tryptophan contains active compound
which boosts the growth of the rhizosphere and
endophytic microbiome. The availability of suitable
precursor is a primary factor of microbial secretion from
secondary metabolites. Biosynthesis of IAA microbiome
in the soil can be done with the availability of tryptophan
which comes from exudates roots or damage cells
(Benziri et al, 1998 dalam Husen 2003).
Endophytic bacteria are producing IAA with
different parts and conditions so the kind and the ability
will be also different. The aim of this study is to isolate
endophytic bacteria that produce IAA and examine its
capability to produce IAA with in vitro process.

The Ability of Endophytic Bacteria to Produce IAA with
In Vitro Process
The ability of endophytic bacteria to produce
IAA with in vitro process was done by generating the
bacteria in media containing tryptophan. 3ml bacterial
suspension, with the amount of cells of 108CFU/ml/
equal to Mc Farland (Bresson and Borges, 2004) was
inoculated into 30 ml of Luria-Bertani Tryptophan
solution. Bacterial cultures were incubated at room
temperature and shaken at a speed of 150 rpm for 7 days.
The level of IAA that was generated during cultivation
was measured every two days. The measuring of IAA
level was done in colorimetry way with spectrophometer
at a wavelength of 535 nm. Culture fluid was centrifuged
at 5000 rpm for 25 minutes. The filtrate that had been
obtained was mixed with the reagent Salkowski (150 ml
concentrated H2SO4, 250 ml of distilled water, 7.5 ml of
0.5 M FeCl3 • 6H2O) with a ration of 2:1. The mixture
was then incubated at room temperature for an hour
before the absorbance was measured at a wavelength of
535 nm. IAA level produced by endophytic bacteria was
determined from the linear plot of the absorbance value
of a standard IAA.

METHODS
The Isolation of Endophytic Bacteria
Parts of ground nut (roots and leaves) were
cleaned using running water for about 20 minutes. The
sterilization of roots and leaves was done by soaking the
pieces of roots and leaves in alcohol solution 70% in 2
minutes, hypochlorite solution 5% in 5 minutes, and
alcohol solution 70% in 30 seconds, and then being
rinsed with sterile distilled water twice (Radu & Kqueen,
2002). Sterilized roots and leaves were mashed in a
mortar aseptically, and then put into test tube containing
sterile distilled water with a ratio of 1:10 and made
dilution to 103. 1 ml of the roots and leaves was spread
on nutrient medium to be sterilized and incubated for 24

RESULT AND EXPLANATION
The isolation results from 3 location, that is
Gunungpati, Pakintelan, and Klipang, earned 22
endophytic bacteria isolates. After examining the bacteria
producing IAA, we obtained 16 isolates that have the
ability to produce IAA.
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Moderate

Table 1. Characteristics of Bacteria Producing IAA
The Colony Morphology
Optical
Shape
Elevation Texture
Margins
Characteristic
Transluscent
Circular
Raised
Glisten
Serrate

AT

Pinpoint

Transluscent

Circular

Convex

Smoothly
glisten

P1K2

Moderate

Transluscent

Circular

Raised

Smoothly
glisten

Isolates
Size
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Gram

Cells
Morphology

-

Coccus

Entire

-

Bacillus

Undulate

-

Coccus
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DM

Moderate

Transluscent

Circular

Raised

Glisten

Undulate

-

Bacillus

GNP2K22

Moderate

Transluscent

Circular

Raised

Glisten

Undulate

-

Coccus

DTR

Small

Transluscent

Circular

Raised

Glisten

Undulate

-

Bacillus

P2K3

Small

Transluscent

Circular

Raised

Glisten

Undulate

+

Bacillus

K1K2

Small

Transluscent

Irregular

Raised

Glisten

Undulate

-

Coccus

GNP2K2

Moderate

Transluscent

Circular

Raised

Glisten

Undulate

-

Bacillus

GNP2K21

Small

Transluscent

Circular

Convex

Smoothly
glisten

Entire

-

Bacillus

GNP1K1

Pinpoint

Transluscent

Circular

Raised

Glisten

Undulate

-

Bacillus

BPK3

Moderate

Transluscent

Circular

Rasied

Glisten

Serrate

-

Coccus

GNP1K2

Large

Transluscent

Circular

Raised

Glisten

Entire

-

Bacillus

GNP2K1

Small

Transluscent

Circular

Raised

Glisten

Entire

-

Bacillus

GNP3K1

Small

Transulscent

Circular

Raised

Glisten

Entire

-

Bacillus

GNP4K1

Pinpoint

Opaque

Circular

Raised

Glisten

Undulate

-

Bacillus

The abilities of endophytic bacteria in producing
IAA are varied depending on its isolates and age of
cultures as presented on Table 2
Table 2. The Productui of IAA from Various Endophytic Bacteria Isolates
Isolates
GNP4K1
DRT
BPK3
K1K1
AT
DM
GNP1K1
GNP1K2
P1K2
K1K2
GNP2K1
GNP3K1
GNP2K21
GNP2K2
GNP1K2
P2K3

Day 2
22.97
38.92
36.59
58.47
47.39
22.31
16.78
38.88
36.93
13.96
55.42
54.76
64.57
60.88
46.43
30.77

Level of IAA (mg/L)
Day 4
8.501
39.56
59.42
65.12
69.68
38.49
12.54
27.76
44.99
7.06
69.68
65.97
69.68
69.68
44.54
35.58
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Day 6
14.25
27.24
53.01
61.21
62.26
33.74
13.86
41.60
48.45
9.68
64.93
61.91
64.93
67.98
44.93
34.46
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