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Abstract: Gluconacetobacter diazotrophicus; efficient nitrogen fixing diazotrophic bacterium is known to
colonize almost all types of sugar rich crops and fixes appreciable amount of atmospheric nitrogen in different
parts of the crops. In the present study seven isolates of Gluconacetobacter diazotrophicus were isolated from
sugar rich crops viz., sugarcane (Root, stem, bud and leaves), sweet potato, pineapple and wild cane and
designated as GdSR, GdSS, GdSB, GdSL, GdSP, GdPA and GdWC respectively. In the present investigation all
the isolates showed appreciable amount of nitrogenase activity and the strain isolated from sugar cane bud
(GdSB) showed ARA of Maximum 389.96 n moles of C H4/hr/mg cell protein followed by GdSS from sugarcane2

root to the amount of 375.93 n moles of C2 H4/hr/mg cell protein and other strains were intermediate in their
nitrogen fixation and hence the strain from sugar cane bud recommended as a effective bioinoculant to the
sugar rich crops.
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INTRODUCTION it fixes nitrogen in culture medium under acidity levels,

Nitrogen is one of the most important key elements in resemble those inside the plants and it fixes or
agricultural production of various crop plants, sugar rich accumulates  nitrogen  to  sugar rich plants between 100
crop responds well to the nitrogenous fertilizers in terms to 180 kg per hectare per season 
of their yield and economic produce. In commercial The  in-vitro estimation of nitrogen fixing efficiency
production of these crops much importance has given of G. diazotrophicus is a fruitful tool to find out the
particularly to the cultivation aspects. The cost of performance  of  the diazotrophic efficiency. The aim of
nitrogenous fertilizers consumed in large quantities by the study to fully exploit the nitrogen fixing efficiency of
sugar  rich crops are increasing day by day. In this G. diazotrophicus  associated with sugar rich crops and
context  over  the next few decades due to the depletion to select a potential strain to be used as a bioinoculant to
of petroleum reserves and increased production cost of the same crops.
other fuels inevitable price rise of fossil fuels may occur
hence it becomes imperative to substitute nitrogen by MATERIALS AND METHODS
some other cheap source which can at least partially to
meet out the crop requirements. Isolation: G. diazotrophicus strains were isolated from

Biological nitrogen fixation is the potential biological samples of sugar rich crops like sugar cane, sweet potato,
process that maintains the soil nitrogen status under pine  apple and wild cane by following the methodology
normal conditions in recent year’s nitrogen fixation by of Cavalcante and Dobereiner [1]. One gram of sugar cane
Gluconacetobacter diazotrophicus in sugar rich crops sample (root, stem, bud and leaf) and one gram of
has been well established. Biological nitrogen fixations modified roots of sweet potato, fruit of pineapple stem of
effectively supplement the need of nitrogen and minimize wild cane were washed thoroughly in running tap water,
the cost of production by reducing doses of nitrogenous placed in 70% alcohol for 15 seconds and immediately
fertilizers washed in sterile distilled water for about 3-4 times. The

G. diazotorphicus has been suggested to be an surface  sterilized  samples  were  crushed in a sterile
endophytic contributor of nitrogen to sugar rich crops, as pestle and mortar. A drop of suspension as such and 10

sugar concentration and micro aerobic conditions that
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dilution was inoculated into various enrichment media
viz., semisolid diluted cane juice medium, semi solid LGI
and  acetic  LGI medium. The tubes were incubated at
room temperature without disturbance for about 3-4 days
for the formation of sub surface pellicles. All the cultures
were streaked on Acetic LGI plates for purification. 

Screening of Isolates for Nitrogen Fixing Efficiency: The
nitrogen fixing capacity of isolated strains (GdSR, GdSS,
GdSB, GdSL, GdSP, GdPA and GdWC) was evaluated by
using acetylene reduction activity (ARA) following the
standard procedure [2] Twenty five ml of semisolid LGI
medium was prepared in 100ml vials. The vials were
inoculated  with  25  of µl of G.diazotrophicus isolates
and are incubated under static condition 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 aluminum
cap. The air in the vial was replaced with nitrogen gas.
Ten percent (V/V) of the inert gas was removed and 10
percent pure acetylene gas was injected. The vials were
incubated for 24hrs at room temperature. After the
incubation 1ml of gas sample was withdrawn and injected
into the gas chromatograph fitted with porapak Q column
and FID detector. The column temperature was maintained
at 80°C Nitrogen gas was used as carrier gas at the flow
rate of 20 ml min . The ARA was expressed as n moles of1

ethylene formed mg protein  h .1 1

RESULTS AND DISCUSSION

Isolation: G. diazotrophicus was isolated from sugarcane
Viz., root, stem bud and leaves and are designated as
GdSR, GdSS, GdSB, GdSL, respectively other than
sugarcane  three  different strains were isolated from
sweet  potato,  pine apple and wild cane and designated
as GdSP GdPA and Gd WC (Table 1). All the seven
isolates formed the typical heavy orange yellow sub
surface pellicles on colourless LGI and acetic semisolid
LGI medium  which  shows  the micro aerobic nature of
the organism [1]. The colouration in the medium by the
isolates always due to dropping in p through theH

production of acids and assimilation of bromothymol blue
in the medium [3]. All the seven isolates compared with
the culture obtained from sugar cane research station
cuddalore, Tamilnadu, India. The results confirmed that
the isolates were Gluconacetobacter diazotrophicus.
They developed brown pigmented colonies on potato
infusion agar medium and the isolates were gram negative
and rod shaped cells as described by Cavalcane and
Dobereiner [1].

Table 1: Isolation of Gluconacetobacter diazotrophicus strains from sugar
rich crop

S.No Source of isolates Name of the isolates 

1 Sugarcane root Gd SR
2 Sugarcane stem Gd SS
3 Sugarcane bud Gd SB
4 Sugarcane leaves Gd SL
5 Sweet potato Gd SP
6 Pine apple Gd PA
7 Wild cane Gd WC
8 *Reference strain Gd RS*

Gd - Gluconacetobacter diazotrophicus;   SR - Sugarcane root;   SS -
Sugarcane stem;   SB - Sugarcane bud;   SL - Sugarcane Leaves;   SW -
Sweet Potato;   PA - Pine apple;   WC - Wild cane 

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

Nitrogenase activity
S.No Name of the isolates (n moles C2 H4/hr/mg cell protein)

1 GdSR 345.92
2 GdSS 375.93
3 GdSB 383.96
4 GdSL 220.26
5 GdSP 345.94
6 GdPA 320.26
7 GdWC 348.97
8 GdRS 280.24

Nitrogen Fixing Efficiency of G. diazotrophicus:
Nitrogen fixation associated with the roots of Brazilian
sugarcane in the soil has been demonstrated by acetylene
reduction [4]. 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
[5]. The results of the acetylene reduction test for
nitrogenase activity, the present study results shows
ARA of Maximum 389.96 n moles of C H /hr/mg of cell2 4

protein by G.diazotrophicus strain GDSB and  followed
by 375.93 by GdSS other isolates were Intermediate in
their nitrogen  fixation  (Table 2). Reis et al. [6] reported
an increase in nitrogense activity (350 to 420) moles
C H H  mg cell protein , respectively.2 4

1 1

The nitrogen  fixing  efficiency  of  all the isolates
from sugar rich crops was efficient compared with the
reference strain which indicates the superiority of the
local isolates. Reis et al. [6] reported variation in nitrogen
fixing efficiency in different strains under different
conditions.

In the present investigation the strain isolated from
sugarcane bud was most efficient in nitrogen fixation and
recommended as a bioinocualnt to sugar rich crops. 
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