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Abstract

In this present study bacteria were isolated from the root nodules and rhizosphere of Vicia faba L. A total of 23 isolates
were obtained which were studied morphologically. All isolates were identified on the basis of biochemical tests
performed. The isolates obtained in this study can be used to decrease the need of chemical fertilizers and helpful in the
production of biofertilizers.
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1. Introduction

Vicia faba L. (Faba bean) is one of the important leguminous food crops of family fabaceae. They are native to North
Africa and Southwest Asia. Faba beans are known by various names like Fava bean, Broad bean, Horse bean, Windsor
bean, Tick bean, Bakela, Kala matar, Bakala etc. At present faba beans are grown in 58 countries according to FAO1.
About 130-160 kg N/ha is fixed by Faba beans!- It plays an important role in both crop rotation and in symbiosis?. As
compared to soybean and maize Vicia faba L. contain more ability of rhizospheric acidification3. They are rich in protein,
energy and fibre*. Pseudomonas, Azospirillum, Azotobacter, Klebsiella, Enterobacter, Alcaligenes, Arthrobacter,
Burkholderia, Bacillus and Serratia are examples of some beneficial bacteria which can enhance the growth of plants?.

Rhizobia are gram-negative bacteria which help in symbiotic nitrogen fixation in legumes. Legumes contain protein, fat,
carbohydrates, bone building minerals and vitamins which are essential for good health. For sustainable long term soil
fertility the contribution of fixed nitrogen play a major role in low input agricultural system®. The need of chemical
fertilizers can be reduced by rhizobia and are good for environment®. The temperature of soil required by rhizobia are
25°C to 30°C7. The amount of root nodule bacteria is more in rhizospheric soil8. The roots of plant contain heterogenous
group of microbes called Plant growth promoting rhizobacteria (PGPR)?. They play an important role in the stimulation
of plant growth and are also used as biofertilizers1°.

2. Materials and methods

2.1. Collection of Vicia faba L. seeds (Variety-HFB-1 and Vikrant)

Seeds were collected from Birsa Agricultural University, Kanke, Ranchi, Jharkhand.
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2.2. Surface sterilization and isolation of bacterial strains from root nodules

Root nodules were taken from freshly uprooted plants. After removing all the impurities from the roots of plant, healthy
root nodules were selected for the isolation of bacteria. For sterilization, root nodules were properly washed with water
and then put in 70% ethanol for 30 seconds. Then they were treated with 3-5% H202 for 2 minutes and then they were
successively washed 3-4 times with sterile distilled water11-14,

Root nodules were crushed with the help of pestle and mortar and then the contents were spread on Yeast Extract
Mannitol Agar plates. Then all the plates were incubated at 28+ 2°C for 24 hours. After 24 h colonies were picked for
sub-culturing to obtain the pure culture.

2.3. Isolation of bacterial strains from rhizospheric soil

Isolation was done by the serial dilution method (Dilutions- 10-1-10-2)15. The dilutions were inoculated on YEMA plates
and incubated at 28+ 2°C for 24 hours. Then the diluted samples were spreaded for the separation of microbial colonies
from each other in order to get single isolated colony in a mixed culture plate. Then streaking method is used to get the
single type of culture on to the Yeast Extract Mannitol Agar plate.

2.4. Culture characterization

2.4.1. Morphological Characterization

For the morphological characterization size, form, elevation, margin, pigmentation and appearance in YEMA media were
observed.

Gram Staining

The isolated strains of the bacteria were observed under the microscope using Gram Staining?6.

2.4.2. Biochemical Characterization

For biochemical characterization test like starch hydrolysis, casein hydrolysis, gelatin hydrolysis, IMViC(indole test,
methyl red test, voges-proskauer test, citrate utilization test) test, triple sugar-iron agar test, H2S production test, nitrate
reduction test and catalase test were also donel7-21,

3. Results and Discussion

The results of the present study were shown in Tables and figures.

Table 1 Morphological Characterization of the bacteria isolated from Vicia faba L. (Variety-HFB -1)

S.No. | Strain Morphological Characterization of the bacteria isolated from Vicia faba L. (Variety-HFB-
1) in YEMA media
Size Form Elevation Margin Pigmentation
1 HFB-1RN | Large Circular Convex Entire White
2 HFB-1-(I) | Moderate, Large Irregular Convex Entire Off White
3 HFB-1- Small, Moderate, Large Circular Raised Entire Off Yellow
(I
4 HFB-1- Small, Moderate,Large Irregular Flat Entire Off Yellow
(110
5 HFB-1- Pinpoint, Small Circular Raised Entire Off White
(av)
6 HFB-1- Small, Moderate, Large Irregular Raised Entire Off White
V)
7 HFB-1- Pinpoint, Small, Moderate Circular Raised Entire Off Yellow
(VD)
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8 HFB-1- Pinpoint, Small, Moderate Circular Raised Entire Off Yellow
(VID)

9 HFB-1- Pinpoint, Small, Moderate Circular Raised Entire Off Yellow
(VI

10 HFB-1- Small, Moderate Circular Convex Entire Off Yellow
(IX)

11 HFB-1- Pinpoint, Small Circular Raised Entire Off White
X)

(HFB-1RN:- Bacteria isolated from root nodule of Vicia faba L. of variety HFB-1; HFB-1-(I-X):- Bacteria isolated from rhizosphere of Vicia faba L. of
variety HFB-1)

Table 2 Morphological Characterization of the bacteria isolated from Vicia faba L. (Variety- Vikrant)

S.No. | Strain Morphological Characterization of the bacteria isolated from Vicia faba L.(Variety-Vikrant)
in YEMA media
Size Form Elevation Margin Pigmentation
1 VKRN Small Circular Convex Entire White
2 VK-(I) Pinpoint, Small Circular Flat Entire Off White
3 VK-(II) | Pinpoint, Small Irregular Flat Undulate Off White
4 VK-(IIT) | Pinpoint Circular Raised Entire White
5 VK-(IV) | Pinpoint, Small Irregular Flat Entire Off White
6 VK-(V) | Pinpoint, Small Circular Raised Entire Off White
7 VK-(VI) | Pinpoint, Small Circular Raised Entire Off White
8 VK- Moderate, Large Irregular Flat Entire Yellow
(VII)
9 VK- Pinpoint, Small Circular Convex Entire Off White
(VIII)
10 VK-(IX) | Pinpoint, Small, Large Circular Convex Entire Off White
11 VK-(X) | Pinpoint, Small Circular Raised Entire Off White
12 VK-(XI) | Pinpoint, Small Circular Raised Entire Off White

(VKRN: - Bacteria isolated from root nodule of Vicia faba L. of variety Vikrant; VK-(I-XI):- Bacteria isolated from rhizosphere of Vicia faba L. of
variety Vikrant)
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Table 3 Biochemical Characterization of the bacteria isolated from Vicia faba L. (Variety-HFB -1)

S.N |Strain Biochemical Characterization of the bacteria isolated from Vicia faba L.(Variety-HFB-1)
Gram |Starch |Casein |Gelatin [Cat- |Indole |Methyl [Voges- |Citrate |TSI |H:S Nitrate
Stain- |Hyd- |Hydr- |Hydr- |alase |test Red Prosk- |Uti- test |Produ- |Reduction
ing (rolysis |olysis |olysis |test test auer |lization ction [test
test test test
1 HFB- |-ve +ve +ve +ve +ve +ve +ve -ve +ve +ve |+ve +ve
1RN
2 HFB- |-ve -ve +ve +ve +ve -ve -ve -ve -ve +ve |-ve +ve
1(D
3 HFB- |-ve +ve +ve +ve +ve -ve -ve -ve -ve +ve |-ve +ve
1(1ID
4 HFB- |-ve -ve +ve +ve +ve +ve -ve -ve -ve +ve |-ve -ve
1(111)
5 HFB- |-ve +ve +ve +ve +ve +ve -ve -ve -ve +ve |-ve +ve
1(1v)
6 HFB- |-ve -ve +ve +ve +ve -ve -ve -ve -ve +ve |-ve +ve
1(V)
7 HFB- |-ve +ve +ve +ve +ve +ve -ve -ve +ve +ve |-ve +ve
1(VI)
8 HFB- |-ve +ve +ve +ve +ve +ve -ve -ve +ve +ve |-ve +ve
1(VID)
9 HFB- |-ve +ve +ve +ve +ve +ve -ve -ve +ve +ve |-ve +ve
1(VIID)
10 HFB-1- |-ve +ve +ve +ve +ve +ve -ve -ve +ve +ve |-ve +ve
(IX)
11 HFB-1- |-ve +ve +ve +ve +ve +ve +ve -ve -ve +ve |-ve +ve
X)

(HFB-1RN:- Bacteria isolated from root nodule of Vicia faba L. of variety HFB-1; HFB-1-(I-X):- Bacteria isolated from rhizosphere of Vicia faba L. of
variety HFB-1)

Table 4 Biochemical Characterization of the bacteria isolated from Vicia faba L. (Variety-Vikrant)

S.No.|Strain |Biochemical Characterization of the bacteria isolated from Vicia faba L.(Variety-Vikrant)
Gra |Starch |Casein |Gela- |Cat- |Indole Met- |Voges- |Cit-rate |TSI [H2:S Nitrate
m Hyd- |Hydr- [tin alase |test |hyl |Prosk- |Uti- test |Produ- |Reduction
Stain |rolysis |olysis |Hydr- |test Red |auer lization ction |test
-ing olysis test |test test test

1 VKRN |-ve |+ve +ve +ve +ve |+ve +ve |-ve +ve +ve |+ve +ve

2 VK-(I) [|-ve [+ve +ve +ve +ve |+ve +ve |+ve +ve +ve |-ve +ve

3 VK-(II) [-ve |-ve +ve +ve +ve |-ve -ve |-ve +ve -ve |-ve -ve

4 VK-(III) |-ve |+ve +ve +ve +ve |-ve -ve |-ve +ve +ve |-ve +ve

5 VK-(IV) |-ve |-ve +ve -ve +ve |-ve +ve |-ve +ve -ve |-ve -ve

6 VK-(V) [-ve [+ve +ve +ve -ve |-ve -ve |-ve +ve +ve |-ve +ve
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7 VK-(VI) |-ve [+ve +ve +ve tve |-ve -ve |-ve +ve +ve |-ve +ve

8 VK- -ve |-ve +ve +ve +ve |+ve -ve |-ve +ve +ve |-ve +ve
(VID

9 VK- -ve |+ve +ve +ve tve |[+ve -ve |-ve +ve tve |-ve +ve
(VIID)

10 |VK-(IX) |-ve [+ve +ve +ve +ve [+ve -ve |-ve +ve +ve |-ve +ve

11  |[VK-(X) [|-ve [+ve +ve +ve +ve [+ve +ve |-ve -ve +ve |-ve +ve

12 |VK-(XI) |-ve [+ve +ve +ve +ve [+ve +ve |-ve +ve +ve |-ve +ve

(VKRN: - Bacteria isolated from root nodule of Vicia faba L. of variety Vikrant; VK-(I-XI):- Bacteria isolated from rhizosphere of Vicia faba L. of
variety Vikrant)

A B C D

Figure 1 A. Plants of Vicia faba L. Variety (HFB-1); B. Plants of Vicia faba L. Variety (Vikrant); C. Root Nodules of Vicia
faba L. Variety (HFB-1); D. Root Nodules of Vicia faba L. Variety (Vikrant)

G H I ] K

Figure 2 A: Pure culture of bacteria isolated from root nodules of Vicia faba L. (Var. HFB-1) B-F: Pure culture of
bacteria isolated from rhizosphere of Vicia faba L. (Var.HFB-1) G: Pure culture of bacteria isolated from root nodules
of Vicia faba L. (Var.Vikrant) H-K: Pure culture of bacteria isolated from rhizosphere of Vicia faba L. (Var. Vikrant)
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Figure 3 A- Starch Hydrolysis test ; B- Casein Hydrolysis test; C-D- Gelatin Hydrolysis test; E- Catalase test; F-TSI test;
G- Indole test; H- Methyl Red test; I- VP test; J-K- Citrate Utilization test; L-M- Nitrate Reduction test

In the present investigation, 23 isolates of bacteria were isolated from root nodules and rhizosphere of Vicia faba L. All
isolates were Gram negative, 18 isolates showed starch hydrolysis test positive, all isolates showed casein hydrolysis
test positive, 22 isolates showed gelatin hydrolysis positive, 15 isolates showed indole test positive, 14 isolates showed
methyl red test positive, no isolates showed positive for voges-proskauer,16 isolates showed citrate utilization test
positive, 21 isolates showed triple sugar-iron agar test positive, 2 isolates showed H:S production test positive, 19
isolates showed nitrate reduction test positive and all the isolates showed catalase test positive.

Identification was made on the basis of biochemical tests performed which showed that isolates HFB-1RN, HFB-1-1V,
HFB-1-X, VKRN, VK-I, VK-V, VK-VIII, VK-IX, VK-X, VK-XI, are Rhizobium species322.23, jsolates VK-III, VK-VI are
Bradyrhizobium species?24, isolates HFB-1-11, HFB-1-VI, HFB-1-VII, HFB-1-VIII, HFB-1-IX are Azotobacter?s species,
isolates HFB-1-1, HFB-1-V, VK-II, VK IV are Azospirillum species2® and isolates HFB-1-1II and VK-VII are Pseudomonas
species?7:28

4. Conclusion

The present research showed the morphological and biochemical characterization of the isolated bacterial strains from
the root nodules and rhizosphere of Vicia faba L. By the help of isolated nitrogen fixing bacteria the fertility of the soil
can be improved which helps to reduced the use of chemical fertilizers and are better choice for the development of
biofertilizer.
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