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Plant diseases need to be controlled to maintain the quality and abundance of
food, feed and fiber produced globally. Different approaches may be used to prevent,
mitigate or control plant diseases. The symbiotic association of various genera of
arbuscular mycorrhizal fungi with medicinally important plants and their role as
biofertilizers for promoting plant growth through increased uptake of water, phosphorus
and other nutrients and as a biological control of soil-borne diseases is recognized as
well. It was found conclusive that VAM are effective in suppression of root disease,
particularly those caused by nemetodes, fungi and bacteria.
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Frank (1885) coined the term
“Mycorrhiza’. Mycorrhizaliterally means‘ Fungus
roots’ which arise from the mutualistic symbiosis
between rootsand certain fungi. Mycorrhizal fungi
have evolved in association with plants, acting to
greatly increase the ability of plants to take up
water and certain nutrients, while often protecting
associated plants from pests and diseases.
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They live in and around the root zone of plants,
extending far out from the plant’sroots with their
own network of thread-like filaments known as
hyphae. They are known to improvethe nutritional
status of plants and growth and development,
protect plants against root pathogens and confer
resistance to drought and soil salinity conditions.*
The symbiotic association of various genera of
arbuscular mycorrhizal fungi (e.g. Acaulospora,
Glomus, Gigaspora and Entrophospora) with
medicinally important plants and their role as
biofertilizers for promoting plant growth through
increased uptake of water, phosphorus and other
nutrients and as a biological control of soil-borne
diseases is recognized as well. 2 Studies suggest
that AM fungal taxavary intheir ability to protect
host plants against pathogens.® Therefore, it is
plausible that assemblages of AM fungi derived
from multiple speciesmay exhibit greater potential
to protect host plants against pathogens than a
singleAM fungal species.
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VAM in bio-control

Crop Pathogen Vam
Cotton Theilaviopsis basicola Glomus mossae
Tomato F.oxysporum f.sp.lycopersici G fasiculatum
Mung bean Rhizoctonia solani Glomus spp
Chick pea F oxysporum f.sp.ciceri Glomus spp
Wheat Geaumannomyces graminis var. tritici G fasiculatum
Soybean Macrophomina phaseolina G. mossae
Groundnut Sclerotium rolfsii G fasiculatum
Tomato Pythium aphanider matum G fasiculatum
Pea Aphanomyces euteiches G fasiculatum
Rice R. solani G mossae
Maize Fusarium moniliformae G fasiculatum
Chick pea Sclerotium rolfsii G fasiculatum
Mung bean M. phaseolina G fasiculatum
Cowpea M. phaseolina G fasiculatum

M echanism of VAM Mor phological changes

Increased root growth and function: VAM
fungi through an increase in P nutrition enhance
root growth, expand the absorptive capacity of the
root system for nutrients and water and affect
cellular processes in roots. Thus they will
compensate for the loss made by the pathogen.®

Nutrition effects other than P: VAM fungi
can enhance the uptake of Ca, Cu, Mn, Sand Zn
in addition to P. Thus VAM fungi may increase
host tolerance to pathogens by increasing uptake
of essential nutrients other than P that would be
deficient in anon mycorrhizal root.®”

Alteration in root exudation: Changesin
the exudation pattern can affect fungal spore
germination and root penetration. Enhanced P
status of the plantsdueto VAM infection caused a
decreasein the root exudates used by the pathogen
for spore germination and infection and thus reduce
the pathogen population

Competition for host photosynthates:
VAM Fungi are totally dependent on soluble
carbohydrates produced by the host for their carbon
source. Hence competition takes place between the
VAM Fungi and pathogen for nutrients.®

Competition for space (or) infection sites:
Because VAM fungi, soil borne fungal pathogens
and plant parasitic nematodes occupy similar root
tissues; direct competition for space has been
postul ated as amechanism for pathogen inhibition
by VAM fungi.®
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VAM fungi may induce morphological
changes such as lignification and wound barrier
formation that accounted for theinhibition of some
of the soil born plant pathogens like Fusarium
oxysporum f.sp lycopersici and Thielaviopsis
basicola.

Changesin chemical constituentsof plant
tissues: Dehne et al found increased concentration
of chitinase in VAM roots, which accounted for
the inhibition of Thielaviopsis sporulation.
Similarly some of the phytoalexin like Glyceallin,
Coumestrol and Diadzein were found inthe VAM
roots of soyabean. This shows such materials
account for increased resistance to fungal
pathogens compared to non VAM plants.°
Alleviation of Abiotic stress

VAM fungi increase plant tolerance to
nutritional stress, soil drought and soil toxicities
by absorption of nutrients like P, Cu and Zn and
water through extraradical hyphae. Thus plant can
resist against this abiotic stress.

Microbial changesin the mycor hizosphere

VAM fungi alter the population of
beneficial microorganisms, some of which can
antagonize root pathogens. For example
sporangium and zoospore production by the root
pathogen Phytophthora cinnamomi was reduced
in the presence of rhizosphere leachates of VAM
Plants. VAM fungi are highly rhizosphere
competant and are compatible with antagonist and
even function in concert with them.
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ECTO mycorrhizain bio-control

Crop Pathogen Mycorrhizae

Spruce Rhizoctonia spp Pisolithus spp

Pines Rhizoctonia solani Pisolithus tinctorius
Pines Pythium spp Scleroderma bovista
Pines Rhizoctonia spp Suillus granulates
Sand pine Phytophthora cinnamomi Pisolithus tinctorius
Pine Phytophthora cinnamomi Pisolithus tinctorius

Fir Fusarium oxysporum

Pines Fusarium oxysporum f.sp. lini
Douglas fir Fusarium oxysporum
Eucalyptus Pythium spp

Picea abies Fusarium spp

Laccarialaccata
Paxillus involutus
Laccaria bicolor
Pisolithus tinctorius
Hebeloma spp

M echanism ECTO mycorrhizain bio-control

Utilization of surplus carbohydrates:
Mycorrhizautilizesthe carbohydrate present in the
root and thus the pathogen cannot able to get
enough amounts of nutrients for their growth and
it will not affect the root.
Production of antibiotics

Some of the mycorrhiza like Amanita
caesaria, Boletus edulis, Coenococcum
graniformae, Lactarius sp, Scleroderma bovista
produce antibiotics which are having antifungal
and antibacterial activities. Marx and Davey (1969)
extracted diatretyne nitrile and diatretyne 3 from
mycorrhizae formed by Laccaria cerialis var
piceina on pines seedlings.
Mechanical barrier created by fungal mantle

Thefungal mantle of mycorrhizae creates
aunique and totally different type of obstruction
of pathogens attempting penetration. In mature
mycorrhizae the mantles are composed of tightly
inter woven hyphae often in well-defined layers
which usually completely cover the root meristem
and cortical tissues. Thethicknessof mantlevaries
from 20-80 mm. The Hartignet surrounding the
cortical cells may function as additional physical
barrier.
Chemical inhibitorsproduced by host

Plant cell exposed to mycorrhizal
association produce some of the chemical
substancesviz., orchinol, coumarin, sesquiterpines,
isobutanol and isobutyric acid which are having
anti fungal properties. Eg. Boletus edulis -
isobutanol and isobutyric acid.

Protectivemicrabial rhizospher e population
Themicrobial rhizosphere populations of
mycorrhizal rootswere different from that of non-
mycorrhizal roots. Pythium and Fusarium are
completely absent from the rhizosphere of
mycorrhizae. Mycorrhizal roots supported only
some the non-pathogenic fungi. This shows
mycorrhizae have an inhibitory effect of pathogen
on the root surface.
Synthesis of plant growth regulators
Myecorrhizae synthesis some of the plant
growth regulators like auxin, ethylene etc. These
substances will enhance the growth of the plants
and thus compensate for the loss made by the
pathogen.t

CONCLUSION

The use of mycorrhizal fungi for
biocontrol of plant pathogensisrelatively new and
is anon-chemical method of disease control. The
combination of bio control agents-VA mycorrhizal
fungi may be applied to plantsasdual inoculumto
accomplish the dual purpose of increased plant
growth and health and has even become essential
for the survival of certain types of plants.
Avocados, bamboos, bananas, cassava, coconuts,
coffee, mahogany, mangoes, palms, papayas,
soybeans, and sweet potatoes are just a few
examplesof plantsthat benefit from mycorrhizae.
There is evidence that VAM are effective in
suppression of root disease, particularly those
caused by nemetodes, fungi and bacteria.
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