Dosage: Suspension of one kg in 10 to 15 litre of warer
15 sufficient for l.'rcating of sr:.t:dlings for ene acre.

Sail appiimtinn: Mix 3-5 ]-cg ioculant rhnr{u;’ghi}' with
50 kg finely powdered FYM. Broad case this mixture at
the time of last plnu_ghing.

Phosphate Solubilizing Biofertilizers (PSB)

PSB can be used for all crops including paddy, millets,
oilsceds, pulses and vegetables, Methods recommended for
application are:

= Seed treatment

= Seedling dipping

= Soil application

Seed treatment: Same as deseribed for Rbizobim.

Dosage: 10 kg medium size seeds such as groundnut,
wheat, cotton, maize erc., may be rreated with 200 g of
inoculant, wheréas 100 g per acre inoculant is ¢nough for
trearment of small size seeds.

Seedling dipping: This method is useful where the
transplantation of scedlings are required. Ir s ideal for
vegetable crops.

= Prepare the inoculane suspension in water in the ratio
of 1:10.

< Dip the roots of seedlings in suspension and keep them
immersed for about 5 minutes

w Tuke out the !.cm.']"ugs from the suspension and rr:m.'ipl;ml
as early as possible.

Dosage: Suspension of one kg in 10 to 15 litre of water
for treating of scedlings for one dcre.

Soil application: Mix 3-5 kg inoculant with 50 kg finely
powdered FYM. Broad cast this mixture at the time of last
ploughing.

Note : In case of PSB, best resulis are obrained when
applied with well decomposed organic manure.

Tips for improving effectiveness of biofertilizers

% Biofertilizers should be stored in a cool plice or at room
temperature (25°C o 28°C for longer shelf life). The
simplest method is to store in a pitcher containing wet
paddy straw,

% Avoid direct contact with chemical fertilizers, insecticides
and pcs:icidrs duriug SLOTAEE OF durlng apph'c:uiun

% The storage and ase of bioferalizers should be avoided
in direct sunlight

% The inoculant should be used before the expiry date

% When fungicides and insecticides are 1o be used, apply
fungicides before insecticides application. Apply biofertilizers
after all other trearments. Give a gap of 24 hand double
the dosage

S Rbizobivom ! Bradyrhrzabium biofertilizer isspecific to host
plants, hence, only specific inoculant should be used for
specitic crop.

Scientists explaining the use of bioferrilizer 1o Farmers

Technology Transfer

The scientises av CRIDA have isolated and field tested
efficient strains of biolfertilizers of Piewdomonas (PSB) and
Bradyrhizabium for dryland erops like sorghum, pigeonpea,
groundnut through extensive farmer participatory trials.
The institute has developed low cost production technology
which can be adopted by non governmental organizations
(NGO), small entreprencurs and agricultural graduaces
trained through agri clinic schemes of the Government of
India. Interested persons for training and technology transfer
may contact the institure.

For further information contact:

I

Central Research Institute for Dryland Agriculrure
PO, Saidabad; Hyderabad-500 059, Ph. 040-24530177, 24535336
BIRD-K, Zadcherla, Mahaboobnagar District, A.I
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Central Research Institute for Dryland Agriculture

Sontoshnogar, Hyderobod



g iofertilizers are low cost, renewable sources of plant
nutrients which supplement chemical fertilizers.
These are nothing but selected strains of heneficial soil
microorganisms cultured in the laboratory and packed in
asuitable carrier. They can be used either for seed treatment
or soil application. Biofertilizers generate plant nutrients
like nitrogen and phosphorous through their activiries in
the soil or rhizosphere and make available to plants in a
gradual manner. Bioferrilizers are gaining momentum recently
due to the increasing emphasis on maintenance of soil
health, minimize environmental pollution and cut down
on the use of chemicals inagriculture. [n rainfed agriculture,
these inputs gain added imporrance in view of their low
cost, as most of the farmers are small and marginal and
can not afford o buy expensive chemical fertlizers. Biofertilizers
are also ideal inpur for reducing the cost of cultivation and
for practising organic farming,

Types of Biofertilizers
The following types of biofertilizers arc available to the
farmers in India.

= Nitragen fixing biofertilizers eg. Riizobium, Bradyrhizobium,
Azaspiritlum and Azorobacter.

= Phosphorous solubilising biofertilizers (PSB) eg. Bucillus,
Piendomonas and Aspergillus

= [Phosphate mobilizing biofertiliver eg. Mycorrhiza

= Plant growth promoting biofertilizers eg. Peendomonas

How biofertilizers work?

= Bioferrilizers fix urmospheric nitrogen in the soil and root
nodules of legume crops and make it available to the plant.

= Theysolubilize theinsoluble forms of phosphates like ricalcium,
iron; and alwminium phosphates into available forms.

< They scavenge phosphate from soil layers.

< They produce hormones and anti metabolites which promote
root growth,

= They decompuose organic matterand help in mineralization
in soil.

@ When applied to sced or <oil, bioferrilizers increage the

availability of nutrients and improve the yields by 10 o
25% withouradversely affecring the soil and environment.

Application and use

While some biofertlizers can be used for all crops; some
are crop specific, Depending on the biofertilizer, and the
crop grown, different methods of application are adopted. In
general, the performance of bioferulizers 15 more when used
along with organic manures like compaost. In fainfed farming,
since moisture is limiting, best performance from biofertilizers
can be realized when moisture conservation pracrices are
adopted along with application of bioferrilizers. The applicarion
methods for different biofertilizers are deseribed below,

Rhizobium (Bradyrbizobium)
This biofertilizer is recommended tor

w [ulse f{:gumn such as hung:il gram, red frram, pea, lentil,
blackgram, greengram and cowpea

< Qilsced legumes like soybean and groundnut

§

Fodder legumes like berscem and lucerne
o Tree |L'gunw1. like Acacia, Lewcaena and Glirtcidia

The treatment of seeds with the slurry of Rbizobium
inoculant is the most effective method of application.

= Prepare the slurry of required quanrity of inoculant in
sufficient water (generally 400-500 ml of wacer for
200 g inoculant), To prepare the slurey, boil 50 ¢ gur in
one lirre of water and cool it

< Pour this slurry over the heap of sceds to be treared. Mix
the seeds thorpughly with hands. Now, spread the rreated
seeds over clean floor or on plastic sheet or on gunny bag

and dry under shade.

= Sow the treated sceds as early as possible.

Application of Biofertilizer on seed

Dosage: 10 kg of normal size seeds such as moong, urd,
arhar, cowpea, lentil and berseem may be treated with 200
gof Bbizabium inoculant by slurry method. Large size seeds
such as groundnut, chickpea, sovbean and pea, ctc., require
400 to 500 g of inaculant for 10 to 12 kg of seeds. In case,
the seeds are o be treated with fungicides, insecricides and
bio agents, apply Rbizobiwm at the last. Apply Rbizobiwm
24 hr after treating with other chemicals.

Note: Best response for Rbizobinm biolerdlizer is realized
when recommended level of phosphorous is applied 1o the
legume crop.

Azospirillum

Azasprillum and Azetobactor can be used for most non
leguminous annual and perennial crops. Sorghum, pearlmillet.
maize and cotton arc some examples. The methods of
application are:
« Sced trearment
- Sccdﬁng dipping
= Soil application
Seed treatment: Same as described [ar Rivzobrum.
Dosage: 10 kg medium size seeds such as wheat, cotton,
maize etc., may be rreated with 200 g of inoculant whereas,
100 g per acre inoculant is enough for treatment of very
small size seeds such as muscard.

Sncdling dippiug: This method is useful where the
tr.'lr15|}|.1ntm'lurt af 5rrtﬂingh ire rcquirer]. It is ideal for
vegetable crops. The method of application is:

= Prepare the suspension of required amounr of inoculant
in warter in the rato of 1:10.

= Dip the roots of seedlings in suspension and keep them
immersed for abour 5 minutes

= Take out the seedlings from the suspension and transplane
HE tﬂf]:’-’ =L ],'_"Uﬁﬂil]hf.

Chickpen seeds before (left) and after (right)

treatrment with biofertilizer
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