
 

Inderdeep Kaur                                                               www,ijetst.in Page 1073 
 

IJETST- Volume||01||Issue||07||Pages 1073-1080||September||ISSN 2348-9480 2014 

International Journal of Emerging Trends in Science and Technology 

Effect of Nitrogen Fixing Bacteria Azotobacter and Azospirillum on the 

Growth of Rosa Polyantha 

Author 

Inderdeep Kaur 

Department of Microbiology and Fermentation Technology, 

Sam Higginbottom Institute of Agriculture, Technology and Sciences 

Allahabad, India 

Email: inder.sanghera@gmail.com 

ABSTRACT 

Nitrogen fixation is an important biological process where atmospheric nitrogen is converted into ammonia, 

which can easily be assimilated by the plants. In the present study broth containing N-fixing bacteria 

Azotobacter and Azospirillum were applied on rose plant (Rosa polyantha) and its effect on the growth and 

yield of rose plant was studied. A pot experiment was conducted to study the effect of two bacterial inoculants 

Azotobacter, Azospirillum and their combination on growth and yield of rose. The result showed that 

application of mixed inoculants (Azotobacter + Azospirillum) produced significantly maximum yield with 

respect to plant height, number of leaves, number of branches per plant, high chlorophyll and protein 

content, when compared with single inoculation and control. Azospirillum inoculation resulted in higher 

growth and yield parameters in comparison to Azotobacter inoculation. From this study, it can be concluded 

that the biofertilizer inoculation of mixed inoculants gives maximum yield of rose plant as compared to single 

inoculation and control. 
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INTRODUCTION 

Nitrogen as the most important vital elements of 

plant in quality and quantity production of 

cultivation products plays important role. 

Azotobacter and Azospirillumas fixing bacteria of 

nitrogen can freely fix molecular nitrogen and be 

considered as biological fertilizer (Amiriet 

al.2013). Free-living nitrogen-fixing bacteria eg 

Azotobacter chroococcum and Azospirillum 

lipoferum, were found to have not only the ability 

to fix nitrogen but also the ability to release 

phytohormones similar to gibberellic acid and 

indole acetic acid, which could stimulate plant 

growth, absorption of nutrients, and 

photosynthesis (Essametal.2013). 

Azotobacter is gram-negative, motile, 

pleomorphic aerobic bacterium which produces 

catalase, form thick-walled cysts and may produce 

large quantities of capsular slime. Members of 

these genera are mesophillic, which require 

optimum temperature of about 30°C.Azotobacter 

belongs to family Azotobacteriaceae, aerobic, free 

living, and heterotrophic in nature. Azotobacters 

are present in neutral or alkaline soils and A. 

chroococcumis the most commonly occurring 

species in arable soils. The number of Azotobacter 
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rarely exceeds from 10
4
 to 10

5
 g

-1
 of soil due to 

lack of organic matter and presence of 

antagonistic microorganisms in soil. The 

bacterium produces anti-fungal antibiotics which 

inhibits the growth of several pathogenic fungi in 

the root region thereby preventing seedling 

mortality to a certain extent .Azotobacter have a 

full range of enzymes needed to perform the 

nitrogen fixation: ferredoxin, hydrogenase and an 

important enzyme nitrogenase. (Karunakaranet al. 

2014). Nitrogen fixation is achieved by the 

enzyme nitrogenase, which reduces N2 to 

ammonia. However, this enzyme is extremely 

sensitive to oxygen in Azotobacter species. High 

respiration rates and conformational protection of 

the enzyme are suggested as two factors which 

make nitrogen fixation possible in an aerobic 

environment. 

Another important Nitrogen fixing bacteria 

studied is Azospirillum. Azospirillum colonized 

the root regions of crop plants in large numbers 

and fixes substantial amount of nitrogen and they 

exerted beneficial effects on plant growth and 

yield of many crops of economic importance. It is 

used extensively in rice and other cereal crops as 

biofertilizers. Azospirillum is grown in N-free 

medium, it behaves as microaerophillic, fix 

nitrogen and when supplemented with nitrogen it 

grown as an aerobe. 

Azospirillumbelongs to family Spirilaceae, 

heterotrophic and associative in nature, In addition 

to their nitrogen fixing ability of about 20-40 

kg/ha, they also produce growth regulating 

substances. Although there are many species 

under this genus like, A.amazonense, 

A.halopraeferens, A.brasilense, but worldwide 

distribution and benefits of inoculation have been 

proved mainly with the A.lipoferum and 

A.brasilense. 

 

 

 

 

MATERIALS AND METHODS 

Preparation of Jensen broth and Nitrogen free 

malate broth for plant Inoculation 

Jensen’s broth was inoculated with pure culture of 

Azotobacter and Nitrogen free malate broth with 

Azospirillum. The broths were then incubated in 

shaker incubator at 28°C for 7 days. After seven 

days of incubation, the growth was confirmed by 

spread plating 0.1µl of broth in their respective 

media followed by gram staining method for their 

identification.    

Plant inoculation methods 

Four seedlings of one month old rose (Rosa 

polyantha) plant were used. The  seedlings were 

measured with respect to plant height, number of 

leaves and branches were also counted. Seedlings 

were then planted in four pots containing 2kg of 

soil and were labelled as Mixed, Azospirillum, 

Azotobacter, and Control. The next day 20ml of 

Jensen’s broth was inoculated in Azotobacter 

labelled rose plant, 20ml Nitrogen free malate 

broth was inoculated in Azospirillum labelled 

plant.  Mixed inoculums was prepared by mixing 

10ml Jensen’s broth with Azotobacterand 10ml 

Nitrogen free malate broth with Azospirillum and 

inoculated into mixed labelled plant. Control 

labelled was left uninoculated. Every week the 

plant was measured with respect to plant height, 

number of leaves, number of branches and number 

of flowers. 

Estimation of Chlorophyll and Protein content 

of Rose (Rosa polyantha) leaves 

Chlorophyll estimation 

           0.5 mg of fresh leaf was ground in a mortar 

and pestle with 20 ml of 80 per cent acetone. The 

homogenate was centrifuged at 3000 rpm for 15 

min. The supernatant was saved. The pellet was 

resuspended in 5 ml of 80 per cent acetone each 

time, until it becomes colourless. All the 

supernatants were pooled and utilized for 
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chlorophyll determination. Absorbance was 

measured at 645 and 663nm in spectrophotometer. 

The chlorophyll content was determined by using 

the following formula: 

Total Chlorophyll (mg/g fr. wt.) = (0.0202) × 

(OD645) - (0.00802) × (OD663) 

Protein estimation 

0.5 mg of plant materials was macerated with a 

pestle and mortar with 10 ml of 20 per cent 

trichloroacetic acid. The homogenate was 

centrifuged for 15 min at 600 rpm. The 

supernatant was discarded. To the pellet, 5 ml of 

0.1 N NaOH was added and centrifuged for 5 min. 

The supernatant was saved and made up to 10 ml 

with 0.1 N NaOH. This extract was used for the 

estimation of protein. From this extract, 1 ml of 

sample was taken in a 10 ml test tube and 5 ml of 

reagent C was added. The solution was mixed 

well and kept in dark for 10 min. Later 0.5 ml 

folinphenol was added and the mixture was kept 

in dark for 30 min. The sample was read at 660 

nm in the spectronic-20. Blank prepared without 

protein sample was used for zero setting. Data 

obtained was plotted in bar graph. 

 

RESULTS AND DISCUSSION 

Preparation of Azotobacter and Azospirillum 

broth for inoculation in plant as a biofertilizer. 

Azotobacter broth was prepared on Jensen’s media 

and Azospirillum broth was prepared on Nitrogen 

free malate media. 

Effect of Nitrogen Fixing Bacteria as a 

biofertilizer on Rose (Rosa polyantha) plant 

The effect of Biofertilizer treatment on rose plant 

was significantly higher in single or combined 

inoculation than control plant. A significant 

variation in plant height, number of leaves, 

number of flowers is given in Table 1. 

 

Table 1.Effect of Nitrogen fixing bacteria  on morphological parameters of Rose (Rosa polyantha). 

Treatments Plant height Number of 

branches 

No. of leaves No. of flower 

Control  13.02 3.38 36.31 0.54 

Azotobacter 16.69 3.23 44.38 0.85 

Asospirillium 17.12 3.15 53.69 1.08 

Mixed  17.72 4.38 57.08 1.54 

F- test S S S S 

S. Ed.  (±) 1.117 0.632 6.590 0.487 

C. D. (P = 

0.05) 

2.305 1.304 13.603 1.005 
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                                        Fig 1:- Morphological parameters of rose (Rosa polyantha). 

Total Chlorophyll and Protein estimation 

Table 2 and 3 shows the protein and chlorophyll 

content of Rose (Rosapolyantha) leaves taken  

 

from Control, Azotobacter, Azospirillum and 

Mixed plant after three months of planting

Table 2. Total protein estimation 

Total 

protein 

content 

Control Azotobacter Azospirillum Mixed 

0.21 0.36 0.26 0.39 

 

 

Fig 2 :- Total protein content 
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Table 3. Total Chlorophyll content 

Total 

chlorophyll 

content 

Control Azotobacter Azospirillum Mixed 

0.0049 0.0056 0.0065 0.0097 

 

 

Fig 3:- Total Chlorophyll content 

 

 

Fig. 4:-Rose (Rosa polyantha) plant after one month 
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Fig. 5:-Rose (Rosa polyantha) plant after three month 

 

The identified colonies of Azotobacter  and 

Azospirillum were  inoculated in broth medium i.e 

Jensen’s broth for Azotobacter and Nitrogen free 

malate broth for Azospirillum and incubated in 

shaker incubator for one week at 28°C. The 

growth was confirmed by spread plating the 

inoculated broth of Azotobacter and Azospirillum 

in their respective media mentioned above. After 

confirmation of growth, the broth was inoculated 

in plants.  

The effect of Azotobacterand Azospirillum on rose 

(Rosa polyantha) plant was observed on the basis 

of following observation 

1- The maximum height, number of leaves, 

number of flowers, chlorophyll and protein 

content was observed on plant inoculated 

with mixed culture of Azotobacter  

andAzospirillum. 

2- Comparing the effect on plants inoculated 

with  Azospirillumand Azotobacter the 

maximum overall increasing effect was 

observed in Azospirillum inoculated plant. 

3- Control showed least overall increase as 

compared to bacterial inoculated plants. 

These Nitrogen fixing bacteria can be called as 

biofertilizers. Biofertilizers are ecofriendly and 

environmentally safe. Utilization of biofertilizer 

increased all growth and yield promoting traits. 

The application of free living Nitrogen fixing 

Azotobacter and Azospirillum as biofertilizers is 

known to result in increased productivity of a 

variety of crops. As in this study, the effect of 

biofertilizer on rose (Rosa polyantha) was 

enhanced when compared to uninoculated control. 

Plant height, number of leaves, number of 

branches, number of flowers , the parameters used 

to assess performance for plant showed that co-

inoculution of biofertilizersi. eAzotobacter mixed 

with Azospirillum show significant effect 

compared to single inoculation and control 

because these bacteria help in increasing plant 

productivity by way of increased biological 
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nitrogen fixation, increased absorption, 

stimulation of plant growth through hormonal 

action or antibiosis, or by decomposition of 

organic matter. Since rose (Rosa polyantha) being 

an ornamental plant, profitable in market, for 

maximum flower yield soil should be inoculated 

with mixed inoculums of Azotobacter and 

Azospirillum. 
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