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ABSTRACT

Nitrogen is present large amount in air but is in gaseous non usable form. Only microbes can fix it into usable form
through its activity, nitrogen is essential element for plant growth and development which is supplied by Rhizobia that
are present symbiotic association to produces nodule in root of plants. Biological nitrogen fixation could help to
increases soil quality, agricultural productivity, food nutritional quality and security. In present study soybean root
nodule were used for the isolation, morphological characterization and biochemical characterization of Rhizobium
strains. Plant samples of soybean were collected from fields of surrounding area of ambajogai, maharashtra. On the basis
of morphological characterization on YEMA medium and biochemical test of selected colony indicated that presence of
Rhizobium. In gram staining reaction of selected colony were found gram-negative and rod shaped.Biochemical
characterization of Rhizobium strain showed that glucose peptone agar test was positive, starch utilization test was
negative, citrate utilization test was negative reaction, catalase test was found positive result and lipase test was
negative reaction. Rhizobium isolated in this study could find potential application for development of biofertilizer for
sustainable agriculture practices to replacechemical fertilizers.
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INTRODUCTION:

Agriculture plays a crucial importance role in the growth and survival of nations; therefore, maintaining
its quantity and quality is essential for feeding the population and economic exports. Modern agriculture
involves usage of pesticides and chemical fertilizers. Continuous application of chemical fertilization leads
to the decay of soil quality and fertility and might lead to the collection of heavy metals in plant
tissues[13]. The application of bioinoculants containing N-fixing bacteria and P-solubilizing bacteria have
proven to improve leaf chlorophyll, plant nutrient uptake, and yield of crop in which the use of N and P
fertilizer was able to be minimized by 50%]1]. Living organisms may affect their host plant by one or
more mechanisms such as nitrogen fixation, production of growth-promoting substance or organic acids,
enhancing nutrients uptake, or protection against pathogens [12].

Biofertilizers are likely called as bioinoculants as they are the preparations containing living or latent
cells of microorganisms that facilitate crop plants uptake of nutrients by their interactions within the
rhizosphere and some produces root nodules once applied through seed or soil [7]. Practically,
formulation determines potential success of inoculants. For application these bioinoculants have to be put
in carrier, either liquid or solid based, along with osmoprotectant, sticking agents, nutrients.[8]. The
beneficial microbes play an important role in increasing soil fertility[11]. Diazotrophic organisms are
those have ability that fix atmospheric nitrogen gas into more usable form such as ammonia. The use of
microbial inoculants for their potential to replace chemical fertilizers and pesticides in agricultural
systems, and improve environmental[5]. Plant-aiding microorganisms, often referred to as plant growth-
promoting rhizobacteria (PGPR) and arbuscular mycorrhizal fungi (AMF), Bacteria can contribute to plant
growth via N2- fixation and solubilization of low mobile nutrients. Biological N2-fixation is carried out by
various symbiotic and non-symbiotic bacteria[4]. Biofertilizer play important role in plant growth such as
they improve the sugar, protein and chlorophyll content, ultimately yield of crop is increases without any
harmful effect in environment.

MATERIALS AND METHODS

The experiments were carried out at the Department of Microbiology, yogeshwari Mahavidyalaya,
ambajogai ( MH)
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Collection Of Sample:
Plant sample of soybean were collected from fields of surrounding area of ambajogai and taken from the
field to the laboratory for the isolation of Rhizobium strains.

Fig 1: Soybean uprooted plant.

Isolation Of Efficient Rhizobium Bacteria:

The collected uproot plant sample of soybean are brought into the laboratory for the isolation of
Rhizobium bacteria[figure 2A and 2B]. Soybean plant were washed with water so that to remove the soil
particals. Nodules from the plants are picked with sterile forceps. These nodules were washed under
running tap water so that soil particles were fully removed and nodules were wash again in distilled
water[3]. For surface sterilization nodules were dipped in 0.1% mercuric chloride solution for 30 s, and
than in 70% ethanol for another 30s and wash with distilled water. [10].

Frig"'Z: A) soybean Root B) Soybean Root Nodule

Surface- sterilized nodules were transferred to test tubes containing 5 mL of sterilized distilled water and
as per the standard protocol they were crushed with a glass rod to obtain a milky suspension[6]. The
crushed nodules were streaked on yeast extract mannitol agar (YEMA) medium plates (HiMedia, Mumbai,
India) containing Congo red [2]. YEMA medium contains 10.0 g L-! mannitol, 1 g L-1 yeast extract, 0.5 g L-1
KzHPO4, 0.2 g L-1 MgS04.7H20, 0.1 g L-1NaCl, 0.025 g L-'Congo red and 20.0 g L-* agar powder. pH of the
culture medium adjusted to 6.8 + 7.0. The media were placed in autoclave for sterilization and after
sterilization YEMA medium were poured into Petri dishes and medium become solidified. This Petri
dishes were used forstreaked the bacterial suspension.and plates were placed at 28+2°C for 24-48 h.
White, translucent, elevated and mucoid colonies appear than it proved the presence of Rhizobium. For
the isolation of pure cultures the single colonies were restreaked 2-3 times on fresh YEMA plates|[9].
These white and mucoid colonies are picked and inoculated on nutrient agar slants and incubated at 28+
20C for 24-48 h. After proper growth slants were stored at 49C in refrigerator for further
characterization[3], Gram staining and biochemical tests of the selected isolate were performed [2].
Identification Of Bacterial Culture By Morphological And Biochemical Tests:

Gram Staining:

To study the gram nature prepared the bacterial smear on glass slide and passing over a bunsen burner
flame for heat fixing. Smear was stained with crystal violet for one minute. Then, it was rinsed with tap
water and immersed in gram'’s iodine for one minute. Again, rinsed with tap water and blot dried smear
was flooded with decolorizing agent such as 95% ethanol for 30 sec.

Slide were rinsed again with water and blot dried. Then the slide were stained with counter stain safranin
and slide were rinse with tap water and after air dried slide were examined under microscope using oil
immersion [14].
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Biochemical Characterization Of Rhizobium Bacteria:

Biochemical characterization of isolated bacteria was done on different media as per standard protocol of
biochemical test for the confirmation of Rhizobium bacteria, The biochemical test are Glucose peptone
agar test, Starch utilization test, Triple sugar iron test, Catalase test, Citrate utilization test and Lipase test.
Glucose Peptone Agar (GPA) Utilization Test:

These test were performed by inoculate the isolates on GPA medium to determine can bacteria utilize
glucose as sole carbon source for its growth. Incubated Rhizobium bacteria show grow thon GPA
medium[10].

Starch utilization test

These test were performed to determine the capability of microorganism to use starch as carbon source
for its growth. Starch agar media were use to prepare plate and inoculated with isolated Rhizobium
bacteria and incubate the plate for 24hrs. Bacteria utilize starch or not analyzed by using iodine test.
Drops of iodine solution were spread on starch agar petri-plates. Positive test means a clear zone around
the colony and remaining media containing starch are react with iodine and formation of blue color.
Negative test means no zone around the bacterial colony, only blue color observed[3].

Triple Sugar Iron Agar Test:

Contains three carbohydrates such as glucose, sucrose and lactose and in this medium phenol reduce as
an ph indicator. The test mainly utilized to determine the capability of organism to use this carbohydrate
sources[3].

Catalase Test:

This test were performed to identify the ability of organisms to produces the catalase enzyme

The test were performed by using slide method, 24 h old Rhizobium bacteria colonies were taken on glass
slides and one drop of H202 (3%) was added. Catalase enzyme detoxifies hydrogen peroxide by breaking
it into water and oxygen gas. Gas bubble indicated the test is positive[15].

Citrate Utilization Test:

Citrate agar is used to determine the ability of Rhizobium isolate organism to utilize citrate as a carbon
energy source. A loopful of culture was streaked on to simmons citrate agar plates and incubated at
370Cfor 24hrs[15]. Rhizobium isolate cannot grow on the citrate and therefore no change in green colour
occurs, test were negative.

Lipase Test:

Lipase test used to determine the ability of organism to produces exoenzyme lipase.

Isolate organism were streak on YEM plates supplemented with 1% (w/v) Tween 80. Plate were
Incubated at 37°C for 24-48 hrs.[15].

RESULTS AND DISCUSSION
Morphological Characterization:
Morphological characteristics of isolates were observed on congo red yeast extract mannitol agar
(CRYEMA)medium[figure 3]. The colonies were characterized as round in shape with regular margin. The
colonies were 2.3 mm to 2.5in size and show to produce white in color and translucent appearance. The
bacteria were motile and gram’s stained result is pinkish rod shaped observed under light microscope]
figure 4] and hence the isolate were found to be Gram negative bacteria.

Table 1. Morphological Characteristic Of Rhizobial Strain.

Sr No | Strain characteristic | Rhizobial strain
1 Shape Circular

2 Size 2.3-2.5mm

3 Color White

4 Margine Entire

5 Opacity Translucent

6 Bacterium shape Rod shaped

7 Gram staining Gram negative

8 Motility Mobile

Biochemical Characterization:

Biochemical characterization of isolate were performed on the basis of different biochemical tests such as
glucose peptone agar test, starch utilization test, triple sugar iron test, catalase test. Citrate utilization test
and lipase test. Results of Biochemical characterization explain in table 2.

In the present study, isolate were show positive result for glucose peptone agar test[ figure 5]and catalase
test[figure8]. Negative result for lipase test[figure 10], starch utilization test[figure 6] and citrate
utilization test[figure 9].
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Triple Sugar Iron Test:

Rhizobium isolates were subjected to the triple sugar iron (TSI) test by stab method and result were
observed that test were positive for fermentation of the sugar, such as glucose, sucrose and lactose[figure
7].

Table 2. Biochemical characterization of the Rhizobium isolate from soybean nodule.

Sr Test Growth of Rhizobium
No.

1. Glucose peptone agar test +

2. Starch utilization test -

3. Triple sugar iron agar test +

4. Catalase test +

5. Citrate utilization test -

6. Lipasetest -

« «

[“G(-)” =Gram-negative,

= No growth observed, “+”=Growth was observed].

Fig 3: Growth On CRYEMA

positive test il

Fig 5: GPA test. Fig 6: Starch Utilization Test. Fig7:Triple Sugar Iron Agar Test.

Fig 8: Catalase test. Fig 9: Citrate utilization test. Fig 10: Lipase test.

DISCUSSION

Isolation and characterization of Rhizobium bacteria from soybean nodule which have ability to fix
nitrogen and main concerns of this work is to study the soybean nodule bacteria and find out there
characteristic.

CONCLUSIONS

This study help to showed the presence of nitrogen fixing bacteria as symbiotic association inroot nodules
of leguminous soybean plant. Rhizobium help to provided nitrogen mineral for plant growth and
development and zero effect on the environment compared to harmful chemical fertilizers. It was found
in several research study these Rhizobium improve soil quality by nitrogen fixation activity and produces
growth hormones and used as biofertilizer.

Therefore, isolation of nitrogen fixing bacteria and study there morphological and biochemical
characteristics. Future use of this bacteria might be in preparation of biofertilizer and study there effect
on plant growth and development.
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