AGRIWAYS | VOLUME 1 | ISSUE 1 | JUNE, 2013 | 65-66

RESEARCH NOTE

MYCORRHIZA BIOFERTILIZER FOR SUSTAINABLE
AGRICULTURE
K.R.K Prasad, Monika Singh and Ashwani Kumar
1

Division of Crop Improvement, Central Soil Salinity Research Institute, Karnal (HARYANA) INDIA
Email : ankita.garcoti2010@gmail.com

An arbuscular mycorrhiza is a type of mycorrhiza in which
the fungus penetrates the cortical cells of the roots of a
vascular plant. Arbuscular mycorrhizae (AMs) are
characterized by the formation of unique structures such as
arbuscules and vesicles by fungi of the phylum
Glomeromycota (AM fungi). AM fungi (AMF) help plants to
capture nutrients such as phosphorus and micronutrients from
the soil. It is believed that the development of the arbuscular
mycorrhizal symbiosis played a crucial role in the initial
colonisation of land by plants and in the evolution of the
vascular plants. Spores of the AM fungi are thick walled multinucleate resting structures. There are three major groups of
mycorrhiza: Ectomycorrhiza, Ectendomycorrhiza and
Endomycorrhiza. Ectomycorrhiza and endomycorrhiza are
important in agriculture and forestry. Endomycorrhiza
(vesiclular arbuscular mycorrhiza; VA mycorrhiza; now known
as arbuscular mycorrhiza,AM) play a very important role on
enhancing the plant growth and yield due to an increase
supply of phosphorus to the host plant. Mycorrhizal plants
can absorb and accumulate several times more phosphate from
the soil or solution than non–mycorrhizal plants. Plants
inoculated with endomycorrhiza have been shown to be more
resistant to some root diseases. It is now generally recognized
that they improve not only the phosphorus nutrition of the
host plant but also its growth, which may result in an increase
in resistance to drought stress and some diseases. Therefore,
AM fungi offer a great potential for sustainable agriculture,
and the application of AM fungi to agriculture has been
developed.
Nutrient uptake and exchange:
An increase in the carbon supplied by the plant to the
AM fungi increases the uptake of phosphorus and the transfer
of phosphorus from fungi to plant (Bücking & Shachar-Hill

2005). Phosphorus uptake and transfer is also lowered when
the photosynthate supplied to the fungi is decreased. Species
of AMF differ in their abilities to supply the plant with
phosphorus. In some cases arbuscular mycorrhizae are poor
symbionts providing little phosphorus while taking relatively
high amounts of carbon
The benefit of mycorrhizae to plants is mainly attributed
to increased uptake of nutrients, especially phosphorus. This
increase in uptake may be due to increase surface area of soil
contact, increased movement of nutrients into mycorrhizae, a
modification of the root environment and increased storage.
Mycorrhizae can be much more efficient than plant roots at
taking up phosphorus. Phosphorus travels to the root or via
diffusion and hyphae reduce the distance required for
diffusion thus increasing uptake. The rate of inflow of
phosphorus into mycorrhizae can be up to six times that of
the root hairs. In some cases the role of phosphorus uptake
can be completely taken over by the mycorrhizal network and
all of the plant’s phosphorus may be of hyphal origin.
Benefits of Mycorrhizal Biofertilizer :
Mycorrhiza plays a very important role on enhancing
the plant growth and yield due to an increase supply of
phosphorus to the host plant. Mycorrhizal plants can absorb
and accumulate several times more phosphate from the soil or
solution than non–mycorrhizal plants. Plants inoculated with
endomycorrhiza have been shown to be more resistant to some
root diseases.
Mycorrhiza increase root surface area for water and
nutrients uptake. The use of mycorrhizal biofertilizer helps to
improve higher branching of plant roots, and the mycorrhizal
hyphae grow from the root to soil enabling the plant roots to
contact with wider area of soil surface, hence, increasing the
absorbing area for water and nutrients absorption of the plant
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root system. Therefore, plants with mycorrhizal association
will have higher efficiency for nutrients absorption, such as
nitrogen, phosphorus, potassium, calcium, magnesium, zinc,
and copper; and also increase plant resistance to drought.

carbo fur an; herbicide such as glypho sate,
fuazifopbutyl; chemical agents for plant disease
elimination such as captan, benomyl, maneb triforine
and mancozeb .

Benefits of mycorrhizal biofertilizer as follows:
– Allow plants to take up nutrients in unavailable forms or
nutrients that are fixed to the soil. Some plant nutrients,
especially phosphorus, are elements that dissolve were
in water in neutral soil. In the extreme acidic or basic soil,
phosphorus is usually bound to iron, aluminum, calcium,
or magnesium, leading to water insolubility, which is not
useful for plants.
– Mycorrhiza plays an important role in phosphorus
absorption for plant via cell wall of mycorrhiza to the cell
wall of plant root. In addition, mycorrhiza help to absorb
other organic substances that are not fully soluble for
plants to use, and also help to absorb and dissolve other
nutrients for plants by storage in the root.
– Enhance plant growth, improve crop yield, and increase
income for the farmers. Arising from improved water and
essential nutrients absorption for plant growth by
mycorrhiza, it leads to improvement in plant
photosynthesis, nutrients translocation, and plant
metabolism processes.
– As in the trial involving mycorrhizal biofertilizer on
asparagus it was observed that, when the farmers used
suggested amount of chemical fertilizer together with
mycorrhizal biofertilizer, it was found that the crop yield
improved by more than 50%, and the farmers’ income
increased 61% higher than when chemical fertilizer alone
was used.
– Improve plant resistance to root rot and collar rot
diseases. Mycorrhizal association in plant roots will
help plant to resist root rot and collar rot diseases
caused by other fungi.
– It can be used together with other agricultural
chemicals. Mycorrhiza are endurable to several
chemical substances; for example; pesticide such as
endrin, chlordane, methyl parathion, methomyl

Therefore, the plant has better growth and yield, reduce
the use of chemical fertilizer, sometimes up to half of the
suggested amount, which in turn increases income for the
farmers.
In fact, in some countries the AM fungal inocula have
been commercialized. Since it is laborious and cost-consuming
for production of AM fungal inocula because of their obligate
bio tropic nature, the ways to increase the function of the
indigenous AM fungi in soil have also been developed.
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Conventional agriculture plays a significant role in meeting the food demands of a growing human population, which has also led to an
increasing dependence on chemical Fertilizers and pesticides [1]. Chemical fertilizers are industrially manipulated, substances
composed of known quantities of nitrogen, phosphorus and potassium, and their exploitation causes air and ground water pollution by
eutrophication of water bodies [2]. In this regardÂ Mechanism of action of various biofertilizers. Mycorrhiza is the association of fungus
with the roots of higher plants.Â Raja N: Biopesticides and biofertilizers: ecofriendly sources for sustainable agriculture. J Biofertil
Biopestici. 2013, 1000e112: 1000e112 potential tool for sustainable agriculture. The mycorrhizal symbiosis becomes even more.
important in sustainable agricultural systems where nutrient inputs are low.Â Their potential as a biofertilizer lies in their. mycorrhizal
benefits and plant-soil interactions. Hence, their selection for inoculum and.Â Arbuscular Mycorrhizas on Sustainable Agriculture and
Natural Ecosystems. BirkhÓ“user Verlag, Basel, Switzerland, pp. 201-215. The application of arbuscular mycorrhizal fungi towards
ensuring sustainable agriculture is gaining more awareness each day with their role in improving plant health, productivity, and soil
fertility. 5.5. Sulphur Oxidizing Microbes. Sulphur is an essential macronutrient needed by plants in high concentration.Â Yadav, K.K.;
Sarkar, S. Biofertilizers, Impact on Soil Fertility and Crop Productivity under Sustainable Agriculture. Environ. Ecol. Biofertilizers for
Sustainable Agriculture and Environment pp 501-520 | Cite as. The Role of Arbuscular Mycorrhiza in Sustainable Environment and
Agriculture. Authors. Authors and affiliations.Â Arbuscular mycorrhizal (AM) fungi are a class of beneficial microorganisms that are
widely distributed in soil ecosystems and can form symbiotic associations with more than 90% of terrestrial higher plants. They play an
important role in promoting plant growth, improving plant disease resistance and stress resistance, and maintaining the sustainable
development of agricultural ecosystem.

