Available online at www.sciencedirect.com

ScienceDirect
Procedia Food Science 3 (2015) 96 – 103



The First International Symposium on Food and Agro-biodiversity (ISFA2014)

The Potency of Endophytic Fungal Isolates
Collected from Local Aromatic Rice as Indole Acetic Acid (IAA)
Producer
Syamsiaa, Tutik Kuswinantib, Elkawakib Syam’unb and Andi Masniawatic
a.

c.

Agriculture Faculty of Muhammadiyah University, Makassar
b.
Agriculture Faculty of Hasanuddin University, Makassar
Dept. of Biology, Faculty of Natural Science, Hasanuddin University, Makassar

Abstract
Endophytic fungi are fungi that live in plant tissues without causing disease symptoms
and abnormalities in plants. This study aims to obtain endophytic fungal isolates from local
aromatic rice and screening of their ability to produce the IAA hormone as a plant growth
promoter. Totally 16 endophytic fungal isolates were isolated from aromatic rice tissue of Pulu
Mandoti. Ten isolates obtained from stem, three isolates from the root and three isolates from
leaf tissue. The ability of endophytic fungal isolates in producing hormones IAA varied from
0.635 to 2.651 mgl-1. Similarly, the ability to dissolve phosphate also varied from 0.005 – 3.719
mgl-1, and there is only 1 isolates that caused abnormal growth in rice seedlings.
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INTRODUCTION
South Sulawesi is one of the aromatic rice producing areas in Indonesia. Pulu Mandoti
has higher level of fragnant than other aromatic rice in this area, and cultivated only by people in
the District Salukanang Enrekang.
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Endophytic fungi are microorganisms that presence in plant tissues or organs such as seeds,
leaves, flowers, twigs, stems and roots. Various functional compounds can be produced by
endophytic fungi, and can act as anti cancer, antiviral, antibacterial, antifungal, plant growth
hormones, insecticides and others [1.2]
Indole acetic acid is essential compound for the growth and development of roots and
shoots, many microbes including Plant Growth Promoting Rhizobacteria (PGPR) produce IAA
[1]. Soil fungi and endophytes secrete plant growth-promoting substances such as indole acetic
acid (IAA) and gibberellins [3.4.5]
Auxin was first isolated and characterized as plant growth, and indole-3-acetic acid
(IAA) is a type of auxin [6.7]. Most of the genus Trichoderma produce auxin indole acetic acid
(IAA), with or without precursor L-tryptophan [8]. Trichoderma isolated from rhizospher were
more efficient in producing IAA compared T. asperellum T211 [9]. Deshwal et al. [10.11],
observed that IAA produced by Pseudomonas aeruginosa MR-9 increases plant height, dry
weight, number of nodules per plant, nodule fresh weight of Mucuna pruriens as many as 184,
124, 139, 180% compared with controls.
Essentially Phosphorus in the soil is presence in unavailable form for plants, and
organisms associated with the plants can help in dissolving the mineral P to facilitate absorption
by plants. The fungus has been reported to dissolve P by producing of organic acids and is
known to have a higher efficiency than bacteria in dissolving of phosphorus [12]
The main objective of this research is to obtain endophytic isolates from local aromatic rice that
has the ability to produce IAA hormones and dissolved phosphorus.
MATERIALS AND METHODS
Isolation of Endophytic Fungus
Local aromatic rice plant samples used in this study is Pulu Mandoti which is aromatic
rice that has the most fragrant aroma and the highest economic value among 8 types of aromatic
rice that is cultivated by farmers in this regions. Samples taken from rice plantation located in
District Salukanang. Isolation of endophytic fungi carried out on the roots, stems and leaves of
the local aromatic rice plants. Sterilization plant parts done gradually by soaking them for 60
seconds in 70% ethanol, 3% NaOCl for 60 seconds, and 70% ethanol for 30 seconds. Then
rinsed four times with sterile distilled water dried on sterile filter paper. Cut a small part of the
plant to be grown in PDA medium.
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Extract preparations Endophytic Fungus
Endophytic fungi isolates that have been sucultured on PDA (Potato Dextrose Agar) and
incubated for 7 days. Five disks of fungal colony put on to liquid medium Potato Dextrose Broth
(PDB) were incubated at 28oC in a shaker with 150 rpm/min for 7 days, and centrifuged at 5000
rpm for 25 min. The supernatan transferred in to new flask and the pellet was removed .
Detection and Quantification of IAA
Capability of endophytic fungi in producing IAA hormones was done using the method
used by Bhagobathi and Joshi (2009)[13] . Supernatan of endophytic fungi mixed with
Salkowsky reagent then incubated for 20 minutes. Observation of the color change before
absorbance was measured using a spectrophotometer with a wavelength of 535 nm. IAA
concentration of each isolate was compared to a standard curve.
Phosphate solubilizing ability
The isolates were tested for their quantitative ability in solubilizing phosphate by using
Pikovskaya broth medium with Ca3(PO4)2 as the phosphate source [14]. Materials of Pikovskaya
broth medium are glucose 10 g; Ca3(PO4)2 5 g; (NH4)2 SO4 0,5 g; MgSO.2H2O 0,1 g;MnSO4 25
mg; FeSO425 mg; KCl 0,2 g, yeast extract 0,5 g; and agar 15 g, dissolved in sterile water until
volume of 1 l. Pipette 30 ml of the suspension and put in the Erlenmeyer, containt Pikovskaya
broth medium, and incubated in rotary shaker at 150 rpm for 7 days. Filter the 20 ml culture
with filter paper Whatman No. 42. Filtrate was centrifugated at 1000 rpm for 15 minutes, 5.0 ml
of supernatan then poured into test tubes, added with 0.5 ml of concentrated reagents P (12 g
ammonium molibdat, 0.277 g kaliumantimoltartat) and Reagent dye concentrated (0.53 g
ascorbic acid), shaked for a few minutes, and let it standed for 30 minutes. The absorbance of
solution was measured with the spectrophotometer at a wavelength of 693 nm. In the same way
was done in the Erlenmeyer flask containing Pikovskaya broth medium uninoculated fungi as a
control.
Fungal Isolate as Plant Growth Promoting Fungi (PGPF)
The role of endophytic fungi as plant Growth Promoting Fungi was tested against rice
plants according to Hermawati (2007) [15]. Rice seeds soaked in 1% NaOCl for 1 minute to
remove pathogens and contaminants on the viability of the seed. Seeds soaked in a suspension of
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endophytic fungi for 1 day. Rice seed germinated in a petri dish that has been coated with 2
sheets of filter paper and moistened. Control were made by soaking the seeds in sterile water.
The parameters measured were the percentage of germination and abnormal growth in rice
seedlings for 7 days.
RESULTS AND DISCUSSION
Isolation of endophytic fungi from local aromatic rice plants obtained 16 isolates. Ten
isolates from stem (KN1, KN2, KN3, KN 4, KN5, KN 6, KN7, KN11, KN 14, KN15), three
isolates from leaf (KN9 , KN10, KN13) and three isolates from roots KN8, KN12, KN16). This
suggests that the presence of endophytic fungi in plant tissue is not the same and spread
randomly. This is consistent with research from Stofwal that the existence of the type and
number of endophytic fungi on each part of the plant is not the same [16.17]. Besides being very
diverse in nature, these endophytes are a source of novel bioactive secondary metabolites [18.19]
Detection and Quantification of IAA
Endophytic fungi isolates showed the highest IAA production is isolate KN10 (2.651
mgl-1) and lowest KN6 isolates (0.635 mgl-1). Lower than the results of research Nenwani [12],
F1 fungal isolates were able to produce IAA 11.45 μgml-1 , also production IAA by bacteria in
the presence of 5 mgml-1 tryptophan is 7.3 to 32.8 mgml-1 and 2.68 to 10.8 in the condition
without tryptophan mgml-1 [20,21]. Similarly, bacteria from maize roots in vitro resulted in the
highest IAA on the KB3 isolates 1.1255 ppm [22]. The study of bacterial isolates in the
rhizosphere of onion plants produce IAA Sulawesi varies from 0.76 to 2.33 ppm [23]. The
highest IAA production produced by B. subtilis isolates ME 105, B. amyloliquefacaciens subsp.
plantarum ME 3, P. polymyxa, and B. amyloliquefaciens subsp. plantarum ME8 (188, 151.9,
108.1 and 107 μgml-1) [24]
IAA produced by bacteria can promote plant growth by increasing the number of root
hairs and lateral roots [25,26]. Endophytic fungi can increase the germination percentage of
Vigna radiata and Cicer arietium by 95 and 87% compared to controls [13]. Gibberellins and
auxin may play an important role in plant growth, reproduction, metabolism and response to
various environmental cues [27]
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Measurement of the IAA concentration produced by each isolate using spectrophotometer
showed varying results, namely 0.635 – 2.651 mgl-1. (Table 1).
Table 1. Absorbance and Concentration of IAA from Endophytic Isolates
Isolates

Absorbance (λ)

IAAConcentration (mgl-1)

KN1
KN2
KN3
KN4
KN5
KN6
KN7
KN8
KN9
KN10
KN11
KN12
KN13
KN14
KN15
KN16

0.106
0.070
0.146
0.175
0.068
0.054
0.830
0.053
0.078
0.180
0.139
0.123
0.120
0.090
0.123
0.610

1.476
0.905
2.111
2.571
0.873
0.651
1.111
0.635
1.032
2.651
2.000
1.746
1.698
1.222
1.746
1.762

Table 2. Ablity of Endophytic Fingal Isolates in Solubilize Phospate
ISOLATES
ABSORBANCE (λ)
KN1
0.450
KN2
0.673
KN3
0.473
KN4
0.656
KN5
0.587
KN6
0.697
KN7
0.537
KN8
0.333
KN9
0.683
KN10
0.603
KN11
0.705
KN12
0.295
KN13
0.712
KN14
0.046
KN15
0.613
KN16
0.761
Testing of Isolate as Plant Growth Promoter

CONCENTRATION (mgl-1)
2.099
3.260
2.219
3.172
2.813
3.385
2.552
1.490
3.313
2.896
3.427
1.292
3.464
0.005
2.948
3.719
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Figure 1. Abnormally growth of rice sprouts after inoculation with endophytic fungal isolates
Ability of Endophytic Fungal Isolate in Solubilize Phosfat
Quantitative measurement using spectrofotometer at a wavelength of 693 nm showed that
sixteenth endophytic fungal isolates has the ability to dissolve phosphate that varies from 0.005 –
3.719 mgl-1 (Table 2). There are 7 isolates showed high phosphate solubility there are KN9,
KN13, KN11, KN9, KN6, KN2 and KN2. This is accordance with the results of Pradhan and
Sukla, [28,29] that found Aspergillus sp and Penicillium sp can sequentially dissolving 480 mg
ml-1 of phosphate from 0.1 tricalsium phosphate (TCP) after 4 days.
The ability of isolates act as PGPF through applications on rice seed showed that of 16
isolates only 1 isolate (KN15) that caused abnormally growth on rice sprouts after 1-7 days.
(Figure 1).

CONCLUSION
There are 16 isolates of endophytic fungi from local aromatic rice that has the ability to produce
the IAA hormone. The ability of tested isolates in producing IAA, varried from 0.635 to 2.651
mgl-1. Highest IAA production was shown by isolate KN10 (2.651 mgl-1). Similarly, the ability
to dissolve phosphate also varied from 0.005 – 3.719 mgl-1. And there is only 1 isolates that
showed abnormally growth in rice seedlings.
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