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Abstract : Biofertilizers containing live microbial cells can mobilize one or more nutrients to plants when applied to either
seed or rhizosphere. They form an integral part of nutrient management strategies for sustainable production of agricultural
crops. Annually, about 22 tons of lignite-based biofertilizers are being produced and supplied to farmers at the Institute of
Organic Farming, University of Agricultural Sciences, Dharwad, Karnataka state India. Although carrier based biofertilizers are
common, they have shorter shelf life, poor quality, high contamination, unpredictable field performance and high cost of solid
carriers. Hence, liquid formulations are being developed to increase their efficacy and broaden field applicability. An attempt
was made to develop liquid formulation of strains of Rhizobium NC-92 (Groundnut), Azospirillum ACD15 both nitrogen-fixing
biofertilizers and Pseudomonas striata an efficient P-solubilizing bacteria (PSB). Different concentration of amendments such
as  additives  (glycerol  and  polyethylene  glycol),  adjuvants  (carboxyl  methyl  cellulose),  gum  arabica  (GA),  surfactant
(polysorbate) and trehalose specifically for Azospirillum were found essential. Combinations of formulations of Rhizobium and
PSB for groundnut and Azospirillum and PSB for maize were evaluated under field conditions to determine the optimum level
of inoculum required. Each biofertilizer strain was inoculated at the rate of 2, 4, 8 ml per kg of seeds and the efficacy of each
formulation both individually and in combinations was evaluated against the lignite-based formulation at the rate of 20 g each
per kg seeds and a un-inoculated set was included to compare the inoculation effect. The field experiment had 17 treatments in
three replicates and the best level of inoculum was decided based on net returns and cost: benefit ratio. In peanut, the
combination of 4 ml of Rhizobium and 2 ml of PSB resulted in the highest net returns and higher cost to benefit ratio of 1:2.98
followed by treatment with a combination of 2 ml per kg each of Rhizobium and PSB with a B;C ratio of 1:2.84. The benefits in
terms of net returns were to the extent of 16 percent due to inoculation with lignite based formulations while it was up to 48
percent due to the best combination of liquid biofertilizers. In maize combination of liquid formulations consisting of 4 ml of
Azospirillum and 2 ml of PSB resulted in the highest net returns; about 53 percent higher than the un-inoculated control and 20
percent higher than the treatment with lignite based formulation. In both the crops inoculation with lignite based formulations
significantly increased the net returns over un-inoculated control while levels higher or lesser than 4 ml of Rhizobium and
Azospirillum and higher or lesser than 2 ml of PSB were not economical and hence not optimal for these two crops.
Keywords : Rhizobium, Azospirillum, phosphate solubilizing bacteria, liquid formulation, benefit-cost ratio
Conference Title : ICBTOF 2018 : International Conference on Biofertilizer Technology and Organic Farming
Conference Location : Melbourne, Australia
Conference Dates : February 01-02, 2018

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:12, No:02, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:1

2,
 N

o:
02

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

14
40

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(02) 2018 1

https://publications.waset.org/abstracts/81440.pdf

