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Abstract: In the present study experiments have been conducted to improve the shelf life of microbial inoculant
of Azospirillum  lipoferum  by  the addition of different organic amendments like sawdust, paddy straw
powder, wood charcoal, farmyard manure and poultry manure with lignite as carrier material. The survivals of
microbial inoculants were estimated at monthly intervals over a storage period of six months. Among the
different amendments, sawdust at 2% level was found to record a maximum population of log 9.80cfu g  of1

carrier on the 6  month of storage and a maximum moisture content of 36.23 percent. It was also observed that,th

the addition of organic amendment sawdust at 2% level was found to increase the survival of Azospirillum
lipoferum up to six months of storage period at a required population.
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INTRODUCTION shelf life of microbial inoculant of Azospirillum lipoferum

Biofertilizers  have  come  to  stay  in  Indian dust, Paddy straw powder, Wood charcoal, Farmyard
agriculture since last three decades in view of their cost manure and Poultry manure with lignite as carrier material.
effectiveness, contribution to crop productivity, soil
sustainability and ecofriendly characters. Biofertilizers MATERIALS AND METHODS
form an integral part of Integrated Plant Nutrient Supply
system  (IPNS)  and  organic farming which constitutes Production of Carrier Based Inoculants
the present as well as future mandate of Indian Preparation of Broth: Nitrogen Free malic acid broth was
agriculture.  Biofertilizers manufactured in India presently prepared as per the composition and inoculated with
are carrier based, in general and suffer from short shelf Azospirillum lipoferum in 250 ml conical flask. It was
life, poor quality, high contamination and low and allowed to multiply by incubating at 30±2°C in a
unpredictable  field  performances.  Death of the psychrotherm. (Model environ shaker 3597-1L BGM)
organisms  in  the  inoculated seeds is one of the incubator cum shaker at 100 rpm for 72 hours. The broth
important factors contributing the failure of inoculation containing approximately 16.0 x 10 /ml was used for mixing
response in field condition. Research conducted on the with carriers.
inoculant production and formulation technologies is
limited. A break through is needed in the inoculation Preparation of Carrier: The carrier materials collected
technology to improve the shelf life and field efficacy of were sundried, powdered and sieved through 106µ sieve.
biofertilizer  in  India to make them commercially viable
and acceptable to farmers. Azospirillum is one of the Preparation of Different Organic Amendments: The
important   biofertilizer,  which  is  found  to  fix  nitrogen collection of different amendments viz., Saw dust, Paddy
in association  with  world’s  most  staple food crops like straw powder, Wood charcoal, Farmyard manure, Poultry
rice, maize, sorghum, wheat and millets. In the present manure. These materials were shade dried powdered and
study experiments have been conducted to improve the sieved thorough 100µsieve and mixed with carriers.

by the addition of different organic amendments like Saw
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Mixing of Carrier and Amendments: The neutralized Estimation of Moisture Content: The moisture content of
carrier (lignite) was mixed with different organic the carrier based inoculants of A.lipoferum estimated by
amendments   like  sawdust  (1   and  2%),   paddy  straw taking 10g of carrier material from each treatment. The
powder (1 and 2%), wood charcoal (1 and 2%) farmyard sample were oven dried at 70°C till constant weight was
manure (1 and 2%), poultry manure (1 and 2%) by arrived and the moisture content of the inoculant carrier
manually. They were packed in 100g lots in opaque low was expressed in percent.
density grade polypropylene bags of thickness 75 micron
and sterilized as per the procedure followed by Estimation of pH: Twenty gram of inoculant of
Somasegaran [1]. A.lipoferum from each treatment was weighed and 40ml of

Inoculation of Broth Culture in the Sterile Carriers with for 5 minutes to get uniform mixing of carrier of carrier with
and Without Amendments: Broth culture having a cell the distilled water. The vortexed sample was allowed to
load 10  cells ml  in late log phage was inoculated in settle for 30 min and then pH each treatment was9 1

carrier aseptically using sterile, plastic syringe fitted with determined using EC digital pH meter.
hypodermic needle until 35 per cent moisture was
obtained. The bags were thoroughly kneaded to ensure RESULTS AND DISCUSSION
absorption of the liquid culture into the carrier.

Analysis of Carrier Based Inoculants: The inoculants monthly intervals over storage period of six months and
packets prepared with amendments were stored at room the results are presented in Table 1. The results revealed
temperature and analyzed for viable cell population, pH that all the amendments tested were able to increase the
and moisture content at monthly interval up to six months surviving population of A.lipoferum. Among the different
of storage. amendments, saw dust at 2% level was found to record a

Estimation ofAzospirillum Population: The population of 6  month of storage  followed  by  paddy  straw powder
Azospirillum bacteria was enumerated by serial dilution
and plating method. Serial dilution was prepared by
transfer of 1g each of inoculum into 9ml sterile water
blanks to get 10  dilution. Similarly the dilution were1

made serially up to 10  from 10  dilution, one ml was-9 1

pipetted out into sterile glass petriplates. The sterilized
Nfb medium for Azospirillum was added. The plates were
rotated clockwise and anti clockwise direction for uniform
spread of the dilution mixture, the plates were incubated
at 28±3°C and the population were estimated.

distilled water was added. The sample was then vortexed

The survival of microbial inoculants, were estimated

maximum population of log 9.80 Cfu g  of carrier on the1

th

log 9.55 Cfu g , poultry manure  log  9.40  Cfu  g ,  farm1 1

yard  manure   log   9.03   Cfu   g   and  wood  charcoal1

log 8.40 Cfu g . It is also observed that, the population1

of A.lipoferum increased up to 3  month in lignite withth

amendments, where as in lignite alone, the population
increased only up to 1  month of storage.st

The statistical analysis revealed that, the reduction in
the population was not significant in lignite plus
amendments, but in lignite alone showed statistically
significant    reduction    in   population   of   A.lipoferum.

Table 1: Survival of Azospirillum lipoferum in sterilized lignite with different amendments
Population of A.lipoferum inoculants log Cfu g-1

------------------------------------------------------------------------------------------------------------------------
S. No Treatments Concentration (%) Initial 1  month 2  month 3  month 4  month 5  month 6  monthst nd rd th th th

1. Saw dust 1 9.75 9.98 10.02 10.10 10.00 9.58 9.00
2 9.74 10.20 10.40 10.60 10.25 10.00 9.80

2. Paddy straw powder 1 9.73 9.80 9.99 10.02 9.91 9.43 9.00
2 9.70 9.79 9.84 9.88 9.76 9.64 9.52

3. Wood charcoal 1 9.96 9.98 10.00 10.01 9.60 8.70 8.30
2 9.72 9.81 9.93 9.99 9.82 9.22 8.40

4. Farmyard manure 1 9.74 9.97 9.98 9.99 9.21 9.16 8.90
2 9.71 9.84 9.94 9.96 8.90 9.02 9.03

5. Poultry manure 1 9.73 9.96 9.99 10.00 8.63 8.90 8.96
2 9.76 9.98 9.99 10.01 9.23 9.30 9.42

6. Control - 9.73 10.00 9.95 9.60 9.00 8.60 8.00
SEd 0.001 0.002 0.001 0.002 0.003 0.001 0.003
CD (P=0.05) 0.003 0.004 0.002 0.003 0.006 0.002 0.006
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Table 2: Effect of different amendments on the moisture content of Azospirillum lipoferum inoculants
Moisture content (%)
-------------------------------------------------------------------------------------------------------------------------

Sl. No Treatments Concentration (%) Initial 1st month 2nd month 3rdmonth 4th month 5thmonth 6th month
1. Saw dust 1 36.30 35.60 35.00 34.66 34.21 33.67 33.14

2 37.16 38.82 37.90 37.76 37.26 36.59 36.23
2. Paddy straw powder 1 36.30 35.70 34.68 34.40 33.49 33.20 32.41

2 36.10 36.80 35.48 34.63 34.52 33.46 32.56
3. Wood charcoal 1 35.08 34.40 33.62 33.24 32.47 32.08 30.75

2 36.40 35.14 36.20 33.82 33.12 32.54 31.58
4. Farmyard manure 1 36.40 34.75 34.20 33.64 33.00 32.53 31.58

2 37.40 35.58 35.19 34.54 33.63 33.20 32.30
5. Poultry manure 1 35.30 33.64 33.20 32.66 32.14 31.16 30.49

2 35.40 34.75 34.24 33.54 33.30 32.00 32.22
6. Control - 35.30 25.30 35.30 34.10 32.30 31.00 30.20

SEd 0.02 0.01 0.01 0.01 0.02 0.01 0.01
CD (P=0.05) 0.04 0.03 0.02 0.02 0.03 0.02 0.02

Table  3: Effect of different amendments on the pH of Azospirillum lipoferum inoculants
pH of A.lipoferum
-------------------------------------------------------------------------------------------------------------------------

Sl. No Treatments Concentration(%) Initial 1st month 2nd month 3rd month 4thmonth 5th month 6th month
1. Saw dust 1 7.00 7.27 7.29 7.30 7.30 7.32 7.33

2 7.00 7.29 7.32 7.29 7.31 7.32 7.33
2. Paddy straw powder 1 7.01 7.28 7.29 7.31 7.32 7.32 7.33

2 7.00 7.30 7.31 7.31 7.31 7.32 7.32
3. Wood charcoal 1 7.01 7.52 7.53 7.55 7.56 7.59 7.55

2 7.00 7.53 7.57 7.58 7.57 7.55 7.57
4. Farmyard manure 1 7.00 7.52 7.53 7.54 7.56 7.57 7.58

2 7.01 7.60 7.61 7.63 7.64 7.63 7.62
5. Poultry manure 1 7.00 7.63 7.62 7.62 7.60 7.58 7.58

2 7.01 7.58 7.59 7.59 7.60 7.61 7.62
6. Control - 7.00 7.26 7.30 7.28 7.31 7.30 7.31

The increase in survival of Azospirillum by the addition differed significantly with each other in then moisture
of amendments like skimmed milk was reported by Fages, content. The amendments contributed the moisture
[2]. Many works have been carried out in this aspect. The retention in the inoculants to a certain extent. There
increase in survival of microorganisms by the addition of results are in agreement with findings of Griffith and
different amendments like soya meal [3,4] and soybean Roughly [10].
powder [5] molasses [6] farmyard manure, composted The effect of different amendments on the pH of
straw  powder,  teak leaf powder [7] mannitol [8] sucrose A.lipoferum inoculant was studied and it was observed
[9] and polyvinyl pyrollidone (NIFTAL) were well that the pH content of A.lipoferum inoculant was at
documented. neutral condition initially and there was a gradual increase

The effect of different amendment on the moisture in the pH content in all the treatments and control. At the
content of A.lipoferum inoculant was studied and the end of storage of 6  month period, the treatment lignite +
results of the study revealed that the moisture content of poultry manure recorded the maximum pH of 7.62. In this
the A.lipoferum inoculant ranged from 35.30% to 37.40% study the maximum alteration in pH was noticed in poultry
at the initial stage and there after a gradual decrease in manure and farmyard manure. There results are in line with
moisture content was noted in all the treatments. the findings of Santhanakrishnan and Thangaraju [11].

At the  end  of  the  6   month, the treatment lignite Based   on   the   results   of   this   study,   the  ligniteth

+ sawdust (2%) recorded a maximum moisture content of can be used as carrier material to prepare the microbial
36.23  per  cent  and the minimum moisture content of inoculants. The addition of organic amendment such as
30.20 per cent was recorded in lignite without sawdust at 2% level was found to increase the survival of
amendments. It was also observed that all the treatment microbial inoculants up to six months of storage period.

th
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