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1. Introduction

Gluconacetobacter diazotrophicus is a efficient nitrogen fixing diazotrophic bacterium is 
known to colonize Saccharum officinarum and fixes appreciable amount of atmospheric 
nitrogen. In the present study, Twenty four isolates of G.diazotrophicus were isolated from 
sugarcane (Root, stem and leaves) and designated as SoL1, SoL2, SoL3, SoL4, SoL5, SoL6, SoS1, 
SoS2, SoS3, SoS4, SoS5, SoS7, SoS8, SoS9, SoS10, SoS11, SoS12, SoS13, SoS14, SoS15, SoS16, 
SoR1, SoR2, SoR3 respectively. In the present investigation all the isolates showed appreciable 
amount of nitrogenase activity and the strain isolated from sugarcane stem (SoS2) showed 
ARA of maximum 410.92 nmoles of C H /hr mg cell protein followed by SoL3 from sugarcane 2 4

leaf   to the amount of 400.17 nmoles of C H /hr/mg cell protein and other strains were 2 4

intermediate in their nitrogen fixation and hence the strain from sugarcane stem 
recommended as a effective biofertilizers. 

Nitrogen is one of the most important key element in 
agricultural production of various crop plants, sugarcane crop 
responds well to the nitrogenous fertilizers in terms of their yield 
and economic produce. In commercial production of these crop 
much importance has given particularly to the cultivation aspects. 
The cost of nitrogenous fertilizers consumed in large quantities by 
sugarcane crops are increasing day by day. In this context over the 
next few decades due to the depletion of petroleum reserves and 
increased production cost of other fuels inevitable price rise of 
fossil fuels may occur hence it becomes imperative to substitute 
nitrogen by some other cheap source which can atleast partially to 
meet out the crop requirements. 

Biological nitrogen fixation is the potential biological process 
that maintains the soil nitrogen status under normal conditions. In 
recent years nitrogen fixation by G.diazotrophicus in sugar rich 
crops has been well established. Biological nitrogen fixation

 effectively supplemented the need of nitrogen and minimize the 
cost of production by reducing doses of nitrogenous fertilizers. 
Endophytic nitrogen fixation concept has been recently gaining 
momentum. Cultivation in the tropical regions entails least input 
package of practices and soils are generally low in the nutrient 
status [1], thus biologically fixed nitrogen can supplement the 
nitrogen requirement of the crops. Major studies of endophyic 
diazotrophs are focused on sugarcane and kallar grass (2]  thus 
indentification of diazotrophs from other economically important 
plants is of considerable value for sustainable agriculture.  It has 
been suggested to be an endophytic contributor of nitrogen to 
sugar rich crops, as it fixes nitrogen in culture medium under 
acidity levels, sugar concentration and micro aerobic conditions 
that resemble those inside the plants and it fixes or accumulates 
nitrogen to sugar rich plants between 10 to180 kg per   hectare  
per  season.

G.diazotrophicus  is an endophyte bacterium first isolated from 
the sugarcane growing regions of Brazil [3] . It was widely studied 
and uses as a model system to assess the bacterial endophyte plant 
interaction. After its first discovery, it was reported from variety of 
crops like coffee  [4] , ragi  [5],  pineapple [6] and a latest report 
states Gluconacetobacter sp as a natural colonizer of the wild rice 
(Porteresia cocarctata Tateoka, formerly Oryza coarctata Roxbi) 
and a salt tolerantpokali rice variety [7] .'
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2.1. Isolation

2.2.Screening of isolates for nitrogen fixing efficiency

Table 1. Isolation                                     of strains from sugarcane
crop.

Table 2. Nitrogen fixing efficiency of different G.diazotrophicus
isolates

2. Materials and Methods

3.Results and Discussion

G.diazotrophicus  strains were  isolated from samples of 
sugarcane by following  the methodology of [3] .  One gram of 
sugarcane samples ( root, stem, leaves) were washed thoroughly 
in running  tap water, placed in 70% alcohol for 15 sec and 
immediately washed in sterile distilled water for about 3-4  times. 
The surface sterilized samples were crushed in a sterile pestle 

-2and mortar. A drop of suspension as such 10   dilution was 
inoculated in to various enrichment media viz, semisolid diluted 
can juice medium, semisolid LG1 and acetic LG1 medium. The 
tubes were incubated at room temperature without disturbance 
for about 3-4 days for the formation of subsurface pellicles. All the 
cultures were streaked on acetic LG1 plates for purification.

The nitrogen fixing capacity of isolated strains was evaluated 
by using acetylene reduction activity (ARA) following the 
standard procedure [8] .Twenty five ml of semisolid LG1 medium 
was prepared in 100 ml vials. The vials were inoculated with 2.5 
ml of G.diazotrophicus isolates and are incubated under static 

0condition in an incubator at 28 +1 C. After 4-5 days of growth the 
cotton plug were replaced by suba seal septa and tightened with 
aluminium cap. The air in the vial was replaced with nitrogen gas. 
Ten per cent (V/V) of the inert gas was removed and 10% pure 
acetylene gas was injected. The vials were incubated for 24 h at 
room temperature. After the incubation 1 ml of gas sample was 
withdrawn and injected in to the Gas chromatograph fitted with 
porapack q coloumn and FID detector. The column temp was 

0maintained at 80 c, nitrogen gas was used as carrier gas at the 
-1flow rate of 20 ml min . The ARA was expressed as n moles of 

ethylene formed mg protein.

G.diazotrophicus was isolated from sugarcane viz; root, stem 
leaves and are designated as SoL, SoS, SoR respectively (Table-1).  
All the twenty four isolates formed the typical heavy orange 
yellow sub surface pellicles on colourless LG1 and acetic 
semisolid LG1 medium  which shows the micro aerobic nature of 
organism [3] . All the twenty four isolates compared with 
reference strain PAL5 obtained from Embraba laboratory, Brazil. 
The results confirmed that the isolates were G.diazotrophicus. 
They developed brown pigmented   colonies on potato infusion 
agar medium. 

Nitrogen fixation associated with the roots of Brazilian 
sugarcane in the soil has been demonstrated by acetylene 
reduction [9] . In some areas in Brazil sugarcane has been grown 
continuously for more than 100 years without any nitrogenous 
fertilizers. It has long been suspected that substantial nitrogen 
fixation occurs in such systems  [10] . The results of the acetylene  
reduction test for nitrogenase activity, the present study results 
shows ARA of maximum 410.92 nmoles of C H /hr/mg of cell 2 4

protein by G.diazotrophicus strain Sos2 and followed by 400.17 
by SoL3 other isolates were intermediate in their nitrogen 
fixation (Table-2).  Reis et al., [11] reported an increase in 
nitrogenous activity (350-420 ) moles C H  mg cell protein 2 4

respectively.

S.No

Name of the isolate

SoR1

SoR2

SoR3

SoS1

SoS2

SoS3

SoS4

SoS5

SoS7

SoS8

SoS9

SoS10

SoS11

SoS12

SoS13

SoS14

SoS15

SoS16

SoSL1

SoSL2

SoSL3

SoSL4

SoSL5

SoSL6

PAL5

220.26

280.24

260.12

240.17

410.92

310.12

315.15

370.00

372.12

376.12

377.00

350.15

341.17

340.00

339.12

320.12

319.26

314.42

382.00

395.00

400.17

320.12

330.19

311.16

418.16

Source of isolates Name of the isolates

Nitrogenase activity
(n moles C2H4/hr mg cell protein)

1.

2.

3.

4.

Sugarcane stem

Sugarcane leaves

Type strain

SoL1, SoL2, SoL3, SoL4, 
SoL5, SoL6,

PAL 5

SoS1, SoS2, SoS3, SoS4,
SoS5, SoS7, SoS8, SoS9,
oS10, SoS11, SoS12, 
SoS13, SoS14, SoS15, 
SoS16

Sugarcane root SoR1, SoR2, SoR3 

The invitro estimation of nitrogen fixing efficiency of 
G.diazotrophicus is a fruit fool tool to find out the performance of 
the diazotrophic efficiency. The aim of the study to fully exploit the 
nitrogen fixing efficiency of G.diiazotrophicus associated with 
sugarcane and to select a potential strain to be used as a 
bioinoculant.

G.diazotrophicus 

The nitrogen fixing efficiency of all the isolates from sugarcane 
crop was less efficient compared with the reference strain. Boddey 
et al., [12] reported variation in nitrogen fixing efficiency in 
different strains under different conditions. 
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