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the alternative processes to improve the efficiency of phosphate availabiiiny in =5 5 zsrm
phosphate solvent microorganisms. Phosphate solvent bacteria is one of the microorganess
that has a role in providing the P element for plants. ‘This study aims to obuain the pl
solvent bacteria isolate and determine the potential of the bacteria in dissolving phosphate. Th
result of the isolation and bacteria selection, purified by streak plate method on Pikovskaya

media, obtained 16 phosphate solvent bacteria isolates. The result of clear zone observation
on Pikovskaya media, there arc 7 isolates that have PSI index = 2.5. Based on the result of
morphology, physiology and biochemistry obscrvation, the selected phosphate solvent bacteria,
categorized seems like to the genus of Bacillus and Pseudomonas.
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INTRODUCTION

As a nutrients source, nutrient is an essential requirement to produce agriculcural products.
For agricultural activities, the use of nutrient is highly recommended from organic fertilizers.
Organic fertilizer largely consists of organic materials derived from plants and/or animals that
used to provide useful organic materials to improve the physical, chemical and biological elements
of soil. Phosphate (P) is a macro nutrients required by plants in large quantitics. Phosphate is the
sccond essential nurrient after N which has an important role in the process of photosynthesis
and root development. The availability of this element is limited in the tropical land, only about
0.1% of the total P availal

solubility. One of the alternative processes to improve the efficiency of phosphate to overcome its

e for plants because phosphate is chemically bonded and has a low

low availability in the soil is using phosphate solvent microorganisms so that it can be absorbed
) _ g phosg

by plants. Phosphate solvent microorganisms utilization is expecred to overcome the P problem

in acid soils (Tilak ez <, 2005
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Phosphate Solvent Bacteria (PSB/BPF) is a group of soil microorganisms which capable
to dissolve the fixed P in the soil and turn it into an available form so that can be absorbed
by plants. Phosphate Solvent Bacteria (PSB/BPF) as Bacillus sp. and Pseudomonas sp. is soil
microorganisms that have the greatest ability to dissolve unavailable P to be available (Subba-
Rao, 1982; Widawati, 1999; Whitelaw, 2000). It can happen because the bacteria are able to
secrete organic acids that can form a stable complex with P cations binding in soil and organic
acids can lower the pH and break the bonds of some phosphate compounds form so it will
increase the phosphate availability in land solvent (Subba-Rao, 1982).

The BFP work mechanism can dissolve the P soil and P original fertilizer applied allegedly
based on bacterial secretion systems such as organic acids. The increasing of organic acid usually
followed by the chelate formation of Ca with the organic acids so that P is soluble and P soil
availability increased. According to Illmer ez 2l (1995) stated that the phosphate dissolution
mechanism of hard soluble materials are linked to the ability of microbial activity to produce the
phosphatase, phytase enzyme, and organic acid from metabolism such as acetic acid, propionic
acid, glycolic, fumarate, oxalate, succinate, tartrate, citrate, lactate, and ketoglutarate.

Several researched of the use of phosphate solvent bacteria as an effort to increase the
availability of phosphate (P) for the plant have widely done. Some bacteria such as Pseudomonas
sp. and Bacillus sp. included in a group of organic acids secrete bacteria such as formic acid,
acetic, propionic, lactic, glycolic, glyoxylic, fumaric, tartat, ketobutirat, succinate and citrate
which is able to dissolve a hard soluble phosphate form to be available to plants . The existence of
these bacteria can reach 30% of the total population which can be cultured from the rhizosphere
soil (Whitelaw, 2000).

'This study aims to obtain the phosphate solvent bacteria isolate on peat soil and identify
also determine its potential were taken from Giam Siak Kecil Biosphere Conservatory-Bukit
Batu.

MATERIALS AND METHODS

The materials used for isolated is soil samples which originated from Giam Siak Kecil
Biosphere Conservation-Bukit Batu. The materials used for media making and physiological test
are Nutrient Agar, Nutrient broth powder, NaCl 0.85%, Ca, (PO,),, (NH),SO,, NaCl, KCl,
MgSO,.7H,0, MnSO,.7H,O, FeSO,. 7H, O, yeast extract, glucose, sucrose, maltose, mannitol,
jelly stem, alcohol 70%, alcohol 96%, crystal violet, iodine, safranin, KH PO,, phcnol red,
peptone, gelatin, reagent Kovacks, H,0, 3%.

Soil samples used is a soil sample collection from Soil Laboratory of the Faculty of
Agriculture, University of Riau. The soil samples originated from Giam Siak Kecil Biosphere
Conservatory-Bukit Batu.

The obrained soil samples were cleaned by hand to separate from the dirt. The cleaned soil
samples weighed as much as 10 g and added to Erlenmeyer containing 90 ml physiological saline
solvent (NaCl 0,85%), each soil sample is taken of 1 ml from a 10 dilution and put in 9 ml of
saline physiological as 10~ dilution. The dilution is done up to 107 series.
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A total of 1 ml dilution suspension with 104 - 107 serial, inserted into 2 swerike Petsi dis

then put the pikovskaya media in a Petri dish, homogenized and incubared 2t room semperanus
for 4 days. Isolate bacterial purification by taking a bacterial colony 2nd zrows on doping
media Nutrient Agar (NA) by scratch method then incubated for 3 days. Then procesd B
morphology and physiology test on each isolate. Morphology test is done by saiing T ose of cuss
breed bacterial isolates then scratched to a glass object. isol ve od over 2 Bunsen Sume
and then gram staining done. Physiology test is done 10 e D plog s
the isolate. Physiology test included: Glucose. Manni ol, Si e, Indole, Urcase, MB
VP, Catalyses. Isolate bacteria that has been known its physiolosical chasacses Shen Sancies
with Bergey’s Manual of Determinative Bacteriology boos

The ability test of phosphate solvent bacteria dome Oy ssawine S T e T AT
media with dotted method, then ebserved o s o s el L T
the isolate. Clear zone formed was messured ssne 2 caliger, Snl Shen S e T ="
of bacterial colonies growing. Furthermore. calcufizns e BN sl "
Index) based on Premono method $) @ grr dhe s = :

RESULTS AND DISCUSS

The isolation and sele ot vz th x : e
pikovskaya medi ined 11 phosphate ent isolates. It can b nciicd £
level and did a potential test by looking at the clear zone ratio of the obtained
bacteria phosphate dissolving ability characterized by the formation of a clear zonc around e

bacterial colonies, the formed clear zone will fade the media feculent white color to be clear

around bacterial colonies (Figure 1).

Clear Zone

Bacterial Colony

Figure 1. Clear zone formed by the solvent phosphate isolates

Figure 1 presents the representation of a clear zone formed in bacteria. Clear zone formed
ratio is calculated based on the comparison between the clear zone formed diameter with bacterial
colonies diameter (Premono, 1994). Formed clear zone indicated that the bacteria can utilize
the phosphate in the media to the needs of the nutrients nceded by bacteria to growth. The
highest clear zone ratio produced by isolates BPF 10“TTA 3 at 4.3 while the lowest clear zone
ratio produced by isolates BPF 1 07HTA 4 at 1.5 (Table 1).

® Repository University Of Riau
PERPUSTRKARRN UNIVERSITRS RIAU "SABRAO 13" Congress and Internarional Conference,
http://repository.unri.ac.id/ §-tplerﬂ‘f_\ff 1416, Boeor Indonesia




&

Isolation and Characterization of Peat Soils Phosphate Solvent Bacteria in Giam Siak Kecil Biosphere
Conservation-Bukit Batu, Bengkalis, Riau

Table 1. The Observation of Phosphate Solvent Bacteria’s Clear Zone

The amount of clear zone is formed is influenced by the amount of phosphate described by
the phosphatase enzyme produced by bacteria. Rachmiati (1995) qualitatively wide clear zone
indicates the size of the bacteria’s ability to dissolve P from insoluble phosphate. BPF activity
in dissolving insoluble phosphates in the soil is influenced by several factors: temperature,
temperature, humidicy, pH of the soil, environmental conditions and food supply for growth.

Characterization of Morphology and Physiology Biochemistry Bacteria Phosphate
Solvent on Peat

Based on the observation of macroscopic morphology of bacteria, all isolates solvent
phosphate isolated from soil samples peat colony morphology were grouped into three colors
(white, yellowish white, and yellow), elevation convex, the edges smooth and round shape.
While microscopic observations, all isolates were rod-shaped and included in 2 groups: gram-
positive and gram-negative bacteria. The results of gram stain for bacteria phosphate solvent
obtained results as much as 3 isolates of gram-negative and gram-positive isolates contained 9.
Isolates with BPF 107HTA 2, BPF 10"HTA 3, BPF 10°HTA 4 and BPF 10“HTA 5 code has
the macroscopic character of yellow or slightly yellowish colonies color and rounded-shaped
colonies. Microscopic characters showed stem cells shape and showed Gram-negative bacteria.
‘The Gram-negative bacteria be expected as genus Pscudomonas that have morphological features:
slightly vellowish or yellow colonies colour, Gram-ncgative, and in the group of straight and
stem-shaped cells, measuring of 0.5-1.0 x 1.5 to 5.0 pm. Many species can decipher poly-
2-hydroxybutyrate while absorbing carbon in the material, facultative, positive catalyses cest,
positive methyl red, and the optimum growth temperature at 30-37°C. Bacteria is including
to the genus Pseudomonas (Feliatra and Suryadi, 2004). While the Gram-positive bacteria be
expected to genus of Bacillus that have gram-positive stem-shaped bacteria, ir is usually an
aerobic or facultative anaerobic bacteria (Wolf and Barker, 1968). Morphology test is still not
enough to identify the bacteria. Therefore, these isolates physiological testing. Physiological test
is nceded to support the necessary data to identify the bacteria obtained (Table 2).
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Table 2. The observation of biochemical test bacteria

DLSCIlp[lOIl
+: Positive reaction for biochemical tests
-: Negative reaction to biochemical tests

Catalase test results obrained throu
peroxide (H,O,) into H O and (W as evi : e
tht,rafewdrops of 3%H O solution. Hvdroosn pesosade L : e I TR

menginaktivasikan enzy
et gz;f'. (2007) in phos
fluorescens and Bac
a lot of closeness to th

According to Widawati and Suliasih (2006) research results that bacienia phe
bacteria arc genus of Pseudomonas and Bacillus. It has the greatest ability as biofertilizer b
dissolving phosphate elemems W h.\ h is bound to the uthu clements (Fe, Al, Ca, and Mg), so
that the P element becomes available for plants. Aside from being a phosphate solvent, bacterial
genus Pseudomonas sp. and Bacillus sp. widely used in the field of plant breeding, for example as
a biological agent in a plant growth promoter (PGPR) (Saylendra and Firnia, 2013). Therefore,
this study as a basic step for the utilization of phosphate solvent bacteria as embellishment at
once will be developed for the use of this bacterium as a biocontrol agent for plant breeding,

CONCLUSION AND SUGGESTION

‘The result of isolation rescarched and identification of phosphate solvent bacteria from the
peat soils of Giam Siak Kecil Biosphere-Bukit Batu, phosphate solvent bacteria isolates obtained
and identified as a genus Bacillus and Pseudomonas. There is isolate that potentially dissolving
the phosphate which is characterized by the formation of clear zone. ‘There are 7 isolates that
have the PSI index > 2.5. To determine the species of bacteria are needed molecular tests are
nceded to determine the species of bacteria obtained so that can know the species of bacteria.
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