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ABSTRACT
An attempt has been made to evaluate siderophore and biocontrol activities in Rhizobia were
isolated from non-traditional leguminous crops cowpea, moth and guar from various regions of
Madhya Pradesh. Siderophore activity was achieved by chrome azurol sulfonate (CAS) assay, a
universal siderophore detection method. Formation of orange halos in blue agar plates
confirmed the CAS assay and comparison of halos diameter of Rhizobial strain revealed that
only two strains R-3 and R-8 were effective in siderophore production from eight Rhizobial strain
and only one isolate R-6 showed biocontrol activity against two fungal strains R. solanii and S.
sclerotiorum.
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INTRODUCTION
Soil contains many types of microorganisms
such as bacteria, actinomycetes, fungi and
algae which are important because they affect
the physical, chemical and biological
properties of soil2. Amongst the soil bacteria
Rhizobia has a beneficial effect on the growth
of plants abd live either in the soil or within
the root nodules of host legumes. Symbiotic
relationship undergoes in leguminous plant
and the relationship is iron dependent, nodule
formation require iron as well as nitrogenase
system and leghaemoglobin for nitrogen
fixation11. Siderophores are relatively low
molecular weight, ferric ion specific chelating
agents produced by bacteria growing under
low iron stress. These compounds scavenge

iron from the environment and make the
mineral available to the microbial cell4. Under
aerobic conditions microorganisms needs iron
for a variety of functions including reduction
of oxygen for synthesis of ATP, reduction of
ribonucleotide precursors of DNA, for
formation of heme and other essential
purposes. But aerobic atmosphere caused
surface iron to oxidiz to insoluble
oxyhydroxide Polymer and reduced the level
of free iron, hence bacteria choose the way for
iron uptake by producing iron chelating
molecule known as siderophore7. The
compound is secreted by bacteria solublize and
bind iron and transport back into microbial
cell. Rhizobium is an antagonist bacteria and
also having biocontrol potential3.
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Present study aims to evaluate siderophore and

RESULTS AND DISCUSSION

biocontrol potential of Rhizoba from non

A number of isolates were obtained from root

traditional leguminous crops in Madhya

nodules of cowpea (four isolates R-1, R-2, R-3

Pradesh (M.P.).

and R-4), moth (two isolates R-5 and R-6) and
guar (two isolates R-7 and R-8) from Gwalior,

MATERIAL AND METHODS
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characteristics and grouped on the basis of
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their
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Morena,
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and

growth

comparison of halos diameter of Rhizobial
Rhizobial

strain, revealed that few strain were effective

isolation:
Fresh, healthy root nodules and soil sample

in siderophore production (Fig. 1).The results

were collected and isolate from field of three

and

species of non-traditional legumes (cowpea,

siderophore activity and none of the isolates

guar and moth) according to Dubey and

produced hydrocyanic acid. Similar result was

Root

nodule

sampling

and
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indicated (Table 1) that only two strains R-3
R-8

of

Rhizobia

showed

positive
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reported by Carson et al4., in root nodule

Siderophore Production:

forming bacteria. Earlier studies have also

Test tubes (Borosil, 18X150 mm) containing

reported a very low incidence of cyanogens in

5ml YMB were inoculated with Rhizobial

Rhizobia and in other PGPR1. It has also been

isolates. The tubes were then incubated at

reported that production of HCN proved to be

28°C in incubator shaker (New Brunswick

deleterious to the plant.Biocontrol activity of

Scientific, Edison, NJ, USA, Innova Model

all Rhizobial strain also reported against

4230 refrigerated incubator shaker) at 180 rpm

various fungal strain F. oxysrum, F. qubens, R.

for 48 hours. 10 µl of the suspension was

solanii and S. sclerotiorum. In eight Rhizobia

spotted in wells on CAS Agar media plates

isolates only one isolate R-6 show biocontrol

0

and incubated at 28 C in BOD incubator

activity against two fungal pathogen R. solanii

(Composite Lab line, India) for 48 hours. The

and S. sclerotiorum (Table-1). Hameeda et al.8

plates were then observed for orange halo

is also reported biological control of chickpea

13

around the colonies .

collar rot by co-inoculation of antagonistic

HCN Production:
24 hrs old cultures were stabbed on YMA

bacteria Rhizobia. Siderophore production is

plates supplemented with 0.45% glycine. A

driving much attention since last few decades

sterilized filter paper saturated with 1% picric

due to applications of siderophores in various

acid and 2% sodium carbonate was placed in

other fields apart from agriculture. These

the upper lid of Petridish. The plates were

isolates were screened for their siderophore

sealed with parafilm and incubated at 30°C for

and biocontrol activity and will be used for the

4 days. The filter paper was observed for any

further study.

one of the important traits of PGPR and is

change in color from yellow to reddish brown
as an indication of cyanogenic activity.
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Table 1: Siderophore, HCN production and Biocontrol potential of Rhizobial strains
Strain No.
R-1
R-2
R-3
R-4
R-5
R-6
R-7
R-8

Siderophore
production
+
+

HCN
production
-

Fungal Pathogens
F. oxysrum
-

F. qubens
-

R. solanii
+(5 mm)
-

S. sclerotiorum
+ (8 mm)
-

Fig. 1: Siderophore Production in Rhizobial strain R-3 and R-8
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