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ABSTRACT

Cell colonies werextracted from nodules collected from some legugres/n in 2004, 200!
and 2006 rainy seasenThe legumes include cowp@égna unguiculata L. Walp),
groundnut(Arachis hypogea L.) and soybean (Glycine max L. Merill) treated with minere
nitrogen and phosphorus fertilizers at differemels, were laid out in a randomized compl
block design (EBD) replicated three times. The isolates’ from tleglule: were subjected t
morphological, gramstain and biochemical identification. Plate culturef the isolate
revealed a morphological characteristic of rhizod®és in a selective growth medief yeast
mannitol agar (YMA) incubated at room temperatat 32C for 72hours Morphological
characteristics shows visible colonies aped 24mm in diameter, circular, colourles
pulvanatate, raised elevation, smooth edge andyrfranslucent viscous, musky odour.
cell morphology indicatedbacterial cells were rods in chain, and dense ctuthpt staine:
gram negative by the appence of faint pink red colour of the rod membrandisvdnside the
rods, there were small rounded granules that stamedark purple. The biochemica
identification of the coloni¢ showed cells appearatnooth, white and raised colonies wit
red hdo streaked in a yeast mannitol agar supplemengetdb (w/v) urea and 0.012% phen
Rhizobia cells were also observed to appear smadiite and raised colonies in 2days
incubation, with a red halo evidence of urea deafiad confirmed rhizobia isation. Yeas
mannitol agar adjusted with dilute acid to 5.5 anth NaOH to 8.5 shows isolates suspec
to be rhizobia appeared smooth, white, glied and raised colonies of42rm in diamete
confirmed rhizobia presences. The isolated badteglhwere also tested on the ability to gre
in the presence of KN{n a yeast mannitol agar under anaerobic condititires appearanc
of raised, white colonies of-3mm in diameter confirmed the presences of rhizolbtze
ability of rhizobial strain to tolere NaCl were tested on tryptone yeast extract

supplemented with 0, 1, 2 and 3% (w/v) NaCl, cadsnappeared raised white, smooth

glistened 24mm in diameter confirmed the presences of rhizobiathermore, suspect
rhizobia strains tested for tibiotic resistance im yeast mannitol agar was supplemented
3mg/ml streptomycinthe colonies appeared raised, white and gled confirmed as rhizobi
cells.
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INTRODUCTION

Rhizobia are nitrogen fixing bacteria that estdidis an endosymbiotic association with legumes bydhmation of
specialized organs called nodules. Rhizobia arebéerto microphilic, motile gram negative bacillith size
ranging from 0.5-0.9 x 1.3um, chemoorgatheterdrophic organism with sugar as their carbon sou&ge,conten
of 59-64% usually found in soil or root nodules of leguni8ingleton, 1999). They show optimum growt|
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growth at temperature of 20-28%, Wilittle growth or even death occurring at tempematabove 4°C (Vincent,
1977). This mutualistic relationship can be affdchy the availability and unavailability of minenalitrient mos
especially nitrogen and phosphorus, as reporteRiéternel and Jos (1995) that under conditionsodfrétrogen
limitations, rhizobia elicit on their host the formation of si@ized organs call nodules, which enable ther
convert atmospheric nitrogen into ammonia, whichsed by the plants as a nitrogen source. Furthrermaany of
the legumes can obtain much of their equirements through symbiotic fikation only if the root nodules ai
formed by effective strains of rhizobia. Phoorusis an essential element for the growth of rhizobispecies
(Kamtin and Peter, 1987) and is one of the mostiget nutrients irhighly weathered soils of the guinea savai
containing high proportions of amorphous clays andfon and aluminium oxides. Since solution phegpk
concentrations of most soils are less than lpnzobim strains having low tolerance to phosp-deficient
environments may have difficulty in nodulating lege grown in such soils. This study was carriedtoutentify
the cells isolates from the nodules of these legumnse as to enhance their capabilities in fixingmagpheric
nitrogen into soils ofuinea savanna of Niger

MATERIALSAND METHODS

Sample Collection and Analysis

Nodules were collected from legumes grown in 20Bd05 and 2006 cropping seasoThe legumes includ
cowpea Yigna unguiculata (L.) Walp), groundnuts Arachis hypogea (L.) and soybean@lycine max(L.) Merill)
treated with mineral nitrogen and phosphorus feeik at different leve. The treatmentwere laid out in a
randomized complete block design (RCBD) replicateee times The nodules obtained were surface lized
with 95% ethanol for 40 minutes and then soake@.¥% sodium hypochlorite for-4 minutes. It was rinse
repeatedly with sterile distilled water (Vincent709 Esuobu, 1994 and Tet al 1996). One gram of nodules
treatment was crushed in sterileicibles using pistil and mortar. The completalyshed nodules were mixed w
10ml sterile distilled water in the crucibles, aggid and 1ml aliquot of the solution was colleced diluted in 3, «
and 5 serial dilutions at 2, 4 and the res the weeks after sowing respectively. The dilutiovese cultured ir
duplicate by pour planting into the selective mediaf yeast mannitol Agar (YMA) and incubated aecally at
room temperature of 30°C 32°C for -5 days, uncultured media were alsoulbated. Visible colonies we
observed after 4820 hours of incubation. The yeast mannitol agas wenstituted as reported by Boonkerd
Weaver (1982), Weaver and Frederick (1982) ancet al., (1996).

Morphological identification of isolates waased on growth on selective medium of Yeast mahagar (YMA),
duration of incubation before the appearance dbhliscolonies (diameter and size ranging betwe-4um), on
Yeast mannitol agar (within 2-days at 2-30°C), cultured characteristics ona& mannitol agar and gram stair
described by Jordan (1984), and Weaver and Fréd@r@82)

Biochemical identification of isolates as rhizobills was done using urea hydrolysis and growtthénpresent ¢
8% KNO; as described by Lindstrom and Lomaki (1988), growth in acid and alkaline mediumdascribed b
Zhang et al (1991),sodium chloride tolerance as describedBbgckman and Bezdicek (1989) and antibi
resistance as described by Danso and Alexande#).

RESULTS

Identification of the Isolates

1 Morphology of rhizobia cell colonies on Yeast MawohiAgar plate from nodules of the three legur
incubated at 31°C for 2 and 5 days after surfatieire

Colonies morphology of the rhizobia from the crusheot nodules of cowpea, grount and soybean incubated

Yeast mannitol Agar plate at an average temperatuBd °C for2 and 5 days is summarized in Tal. The plates

were 50% covered with a solid mass of the rhizapacies. Afteid8 and 120 hours incubation, visible color

appearing 2mm in diameter, circular, colourless, (same aswobf the agar) pulvanate, raised elevation sm

edge and surface, translucent visgomusky odour and have large areas of run on msddhat look like one larg

colony with many small tinyhite round ones in linegatterns on the yeast mannitol agar.
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2 Gram stain morphology of rhizobia cell coloniesYogast Mannitol Agar plate of three legumes incuth
at 31°C for 2 and 5 days after surface cul

The cell morphology of the rhizobia from an isothtmlouris presented in Table 2. Thacteria cells were ro, in
chains, and dense clumps that stained gram negaivedicated by the faint pink red colour of thd membran:
walls. Inside the rodshere were small rounded bodies or granules thatest a dark purple. There were thret
five granules inside the rod cells. These rods weéde and more irregular in she and nany were curve:

3 Biochemical identification of rhizobia cell colosieon Yeast Mannitol Agar plate of three legun
incubated at 31°C for 2 and 5 days after surfatieire

Colonies suspected to be rhizobia isolates wenatiftkrd biochemically using Hydrolysis of urea, gith in acid
and alkaline medium, growth in the prece of KNG;, sodium chloride tolerance and antibicresistance and it
was observed that the colonies displayed a chaisttde appearance of a rhizobial cell in the vasidest use
Table 3.

DISCUSSION

I dentification of the | solates

The identificationof the rhizobium species was on growing media $igketo the rhizobium. The rhizobium agat
specie specific with yeast extract to provide arsewf organic nitrogen and mannitol as the carbaurce in the
growing media. One colony plate was exard for the presence of rhizobium species. The mostidant type o
colony was a large mass of white that covered rtima 50% of the plate, with large patches of simgl®nies of
the same morphology. The colony size ~-4mm, circular in shape, colous®, raised, smooth, glistening w
musky odour. The colony morphology of the rhizobispecies tends to produce excessive amounts of,shtmch
is extracellular carbohydrate, when grown on a meldat is nitrogen limited and contains mannitolsaarci of
carbohydrate (Broughtaet al., 2000).

The gram stains of the isolated colonies indicdtet presence of bacteria cells that have the cteaistic cell
morphology of the rhizobium species. The rods vrectangular, straight and with blunt rounded enut$ stainec
gram negative. The rods were grouped in pairs,nchad dense clusters. In addition, they contair-5 small dark
staining round granules. The cell morphology ofieobium species are clacterized as blunt rod shaped cell:
pairs, chains and in groups. They are gram stagathe and appeared banded due to the preseng-

hydroxybutyrate granules (Broughtenal., 2000).

The combination of the cell morphology of the grbvaf the colnies on the selective media colony morphol
and gram stain provides sufficient evidence to destrate the successful isolation of a rhizobiuncise(Noble
1998). However, under these experimental conditibns inclusive to state that the rhizobi species fix
atmospheric nitrogen because the rhizobium speessgrown in a medium that provided organic nitrogethe
form of the yeast extract. Rhizobium species cay @irn atmospheric nitrogen under microaerophilienditions
such as inside th@ot nodule of leguminous plant (Royal, 19¢

The biochemical identification of the isolates skedwthat discrete colonies streaked in a yeast nanagar
supplemented by 2% (w/v) urea and 0.012% phenokagga smooth, white and raised colonies in s of
incubation, with a red halo evidence of urea deafiad confirmed rhizobia isolation. This agreeshwite findings
of Lindstrom and Lehtomaki (1988) who reported thHaizobia contain the enzyme urease which is ca&pab
hydrolysing nitrogen to rehse ammonia during-fixation. Yeast mannitol agar adjusted with dilatgd to 5.5 an
with NaOH to 8.5 shows isolates suspected to bmhiiw appeared smooth, white, glistening and raitséshies of
2-4mm in diameter confirmed rhizobia presences. appearance of the colonies conforms to the reg&hanget
al. (1991) that rhizobia species strive in both agid alkaline medium of 5.5 to 8.5. The isolatedédudal cell were
also tested on the ability to grow in the presesfcKNO; in a yeast m@nitol agar under anaerobic conditions,
appearance of raised, white colonies -3mm in diameter confirmed the presences of rhizobie finding in this
study is in conformity to the report of LindstromdalLehtomaki (1988) that in an anaerobic eonment rhizobia
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cells hydrolyses nitrogen from nitrate containimmpounds. The ability of rhizobial strain to tolerdNaCl were
tested on tryptone yeast extract agar supplememitbd, 1, 2 and 3% (w/v) NaCl, colonies appearidad white
smooth and glistening 2mm in diameter confirmed the presences of rhizdb@inger (1974); and Brockman a
Bezdicek (1989) reported the ability of rhizobidls€¢o grow in salt environment. Furthermore, suspé rhizobiz
strains tested for antibiotic resistenand a yeast mannitol agar was supplemented wwitp'r8l streptomycin th
colonies appeared raised, white and glisteningicoefl as rhizobia. The evidence of growth is infoomity to the
report of Danso and Alexander (1974) that rhizdigang soil bateria have the ability to resist antibiotic secat
from soil fungi.

CONCLUSION

It is evident that the isolates collected from tbet nodules of these legumes have shown cleaactaistics o
bacteria cells. The culture of the isolate wasiedrcut in a Yeast Mannitol Agar (YMA) which is a selizet
growth media specifically for rhizobia speciesc#in be concluded that the isolates shows the presefactive
rhizobia cells in the soil. Hence conscious effsmieeded to enhance the perforne of these legumes in order
increase their potentials for harnessing indigembizobia species for sustainable soil productiuitidauchiState.
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Table 1: Morphologyof rhizobia colonies on Yeastannitol Agar plate of the thrdegumesincubated at
31°C for 2and 5 day after surface culture.

Characteristics Description
Size 2-4mm diameter
Shape circular
Pigmentation colourless, same colour
the agar
Elevation pulvinate, raised
Edge smooth
Surface smooth
Under reflected light opalescent, glistening
Consistency viscous
Odour musky
Table 2: Gram stain morphology of rhizobia cell coieson Yeast Mannitol Agar plate of three legun

incubated at 3C for 2 and 5 days after surface cult

Characteristics Description

Shape rectangular rods

Axis straight, bent or curved
Ends rounded

Grouping paired, chains and dense clus
Gram stain negative

Other 35 round purple granule
inside the

rods. Sore may be parts ¢
broken rods appear bloated ¢
twisted.

Table 3: Biochemical identification of rhizobia cells colc on Yeast Mannitol Agar plate of three legun
incubated at 31.5°C for 2 and 5 days after surfadteire

Biological test Description

Hydrolysis of Urea raised, smooth and white colon
with re halo evidence of ure
degradation

Growth in Acid and Alkaline mediu raised, smooth and white color

Growth in the presence of KNO raised, smooth antlite colonie

Sodium chloride tolerance raised, smooth and white color

Antibiotics resistance raised, smooth and white color
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