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INTRODUCTION

In Andhra Pradesh, legumes especially blackgram, redgram, bengalgram and
groundnut are grown in vast area. These legumes are cultivated in 2.26Mha (Production-
0.932MTs and Productivity-612kg/ha) while Cereals are cultivated in 2.56 MHa
(Production-13.98 MTs, Productivity-4112kg/ha). Pluses are grown in less area compared
to cereals and also production and productivity are far below the cereals. As per the 2016-
17 data, pulses production in India was 17.01 with a deficit of 2.90 MTs to the pulses as
against the demand of 19.91 MT. The production gap can be fulfilled by effective nutrient
management,such as use of biofertilizers. Rhizobium biofertilizers not only increases
productivity but also reduces the cost of cultivation and improve soil health. ICARs All

India Network Project on Soil Biodiversity Biofertilizers has developed efficient rhizobium
biofertilizers at Agricultural Research Station, Amaravathiof AcharyaNG Ranga Agricultural
University. Rhizobium from various legumes viz. blackgram, redgram, bengalgram and
groundnut grown in various places of Andhra Pradesh were isolated and screened. The

isolates like RBG314& BLG 165, PPR704, BEG 1608 and GN 940 were found efficient for



blackgram, redgram, bengalgram and groundnut respectively. Both powder and liquid
formulations of rhizobium biofertilizers are commercially being produced using automated
fermenters. The products are being supplied to the farmers of Andhra Pradesh. The use of
biofertilizers in the cultivation of legumes reduced the application of chemical fertilizers
and enhanced the yields of legumes by 20-30 per cent. During 2015-2021 about18159 kg
powder and 24,976 litres liquid rhizobium biofertilizers were distributed to the farmers with
a total revenue generation of Rs.81,56,524 and covered about 11,352 acres in the cultivation

of various leguminous crops in Andhra Pradesh.

ISOLATION OF RHIZOBIUM

KIhe nodules are surface sterilized with
0.1% mercuric chloride solution for 30 s,
followed by 70% ethanol for another 30
s and rinsed thoroughly (5 times) with
sterilized distilled water.

Surface sterilized nodules were kept in
sterilized test tube and crushed to extract
the Rhizobium from the nodules.
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mannitol agar (YEMA) medium plates

esuspensionisstreaked onyeastextract

with Congo red following the spread
plate technique. Rhizobium colonies
formed after 24-48 h of incubation.
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K[he plant infectivity tests are conducted to assess
the efficiency of the isolates by Leonard Jar
assembly and by pot culture study.

The efficient strains are used for mass
multiplication/biofertilizer. ~ In  biofertilizer
production process both powder and liquid
formulations are produced. Further, the
performance of carrier (powder) and liquid
formulations of Rhizobium Biofertilizer are
evaluated under pot and field experiments.
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RHIZOBIUM BIOFERTILIZER PRODUCTION PROCESS

/YEMA broth is prepared and loaded to fermenters

the broth, the fermenter is inoculated with mother
culture @ 0.1% v/v. The fermentation is carried out

ml.

lignite powder by rotary mixer in a ratio of 1:3 to

packing.

and assessed for their quality.

a separate medium is used with cell protectants.
The liquid biofertilizeris bottled under aseptic
conditions in 500ml bottles using bottling machine.
After bottling, the bottlesare capped and labelled
with sticker containing all the necessary information
\of the biofertilizer, its storage and usage.

of required size. After sterilization and cooling of

till the population reaches 10° CFU of Rhizobium/

Then the fermented broth is mixed with sterilized
3.5 ratio. The entire process is done under aseptic |

conditions to avoid external contamination in a
separate room meant for mixing, stabilization and

The mixture is stabilized for 24 hours at 25°C and
packaged. Before packing the sample are collected

For the production of liquid Rhizobium Biofertilizer




USE OF RHIZOBIUM FOR THE CULTIVATION OF LEGUMINOUS CROPS

The Rhizobiumbiofertilizers are applied
to legumes in the form of seed treatment
(10g/kg seeds). The seed treatment is done
by preparing slurry by dissolving powder
biofertilizer in water or in jaggery solution
and the seeds are mixed with slurry to
make a thin coating on the seeds. After seed

treatment seeds are dried under shade for 1 to
2 hours based on the season. The Rhizobium
treated seeds are used for sowing. The liquid
Rhizobiumbiofertilizer is treated with seeds
by mixing 10ml of the biofertilizers per kg
seed.

THE RHIZOBIUM BIOFERTILIZERS DISTRIBUTED AND ITS UTILIZATION
FOR THE CULTIVATION OF VARIOUS PULSES

Year 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 Average
podkocdion. [ [EEEE R T
_Powder(kg; 27;8 6848 _3878 4096 336 223 3027 777777
liquid (ires) 1655 8169 6712 8068 187 185 4163
Usageinacres 6088 23186 17302 2022 710 593 11352

Training Programme on Biofertilizers

Distribution of Rhizobium Biofertilizers

Training Programme on Biofertilizers at Agricultural Research station, Amaravathi during 2014-15.
There were 40 farmers participated in this programme,
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About 1500 farmers, representatives from dfferent NGOs and officers of the Agriculture Depaert-
ment from Andhra Pradesh were trained on usage of biofertilizers.

TRANSFER OF TECHNOLOGY

4 Biofertilizer production Technology is transferred to the Biofertilizer Production Units of
Agriculture Depaertment,Andhra Pradesh and their staff were trained at ARS, Amaravathi

4 Mother culture supplied to FIB Sol Life technologies Pvt Ltd, Bioincubator, IIT Chennai.
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/BLACKGRAM
Uninoculated control grain yield: 845kg/ha

Rhizobium inoculation grain yield: 1510kg/ha

Rhizobium +PSB inoculation grain yield: 1640kg/ha ’ L L W
\ Effect of Rhizobium biofertilizer on Blackgram /

/BENGALGRAM

Uninoculated control grain yield: 1025kg/ha
Rhizobium inoculation grain yield: 1205kg/ha

thzobium +PSB inoculation grain yield: 1285kg/ha

/REDGRAM

Uninoculated control grain yield: 1150kg/ha
100% RDF grain yield: 1453kg/ha

50% RDF +Rhizobium +PSB inoculation grain yield:

\1776kg/ ha

/GROUNDNUT
Uninoculated control the dry pod yield:1030kg/ha

Rhizobium inoculation the dry pod yield:1300 kg/ha

Rhizobum+PSB+100%RDE, e T :
Qhe dry pod yield:1300 kg/ha Ry Rh’é‘;i;“}g:;‘:f Ervilizerioh }
TRAININGS/DESSIMINATION OF INFORMATION/
RECOMMENDATIONS(2015-2021)

FARMERS BENEFITTED
Year 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21
No. of farmers
benefitted 125 175 295 310 325 270
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REVENUE GENERATED
Rs.82.98 Lakhs was generated with sale of biofertilizers

TABLE - YEARWISE BIOFERTILIZER (SOLID, LIQUID) COMMERCIALIZATION

Year 2015-16  2016-17  2017-18  2018-19  2019-20 2020-21

Powder 1,00,008 2,446,528 1,339,608 1,47,456 12,096 8,028
Liquid 4,96,500 24,50,700 20,113,600 24,20,400 56,100 55,500
Total(Rs.) 596,508 26,97,228 21,53,208 25,67,856 68,196 63,528

PACKAGE OF PRACTICES

The package of practice regarding the usage of biofertilizers is included in “Vyavasaya Panchangam”
of ANGRAU, Govt of Andhra pradesh.Page.298-307
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