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ABSTRACT : Biological control involves the use of beneficial organism, their gens, and/ or
products, such as metabolites, that reduce the negative effect of plant pathogen and promote
positive response by the plant. Disease suppression, a medicated by bio-control agents, is the
consequences of the interactions between the plant, pathogen and microbial community.
Mycoparasitism, spatial and nutrient competition, antibiosis by enzymes and secondary
metabolites and induction of plant defense system are typical bio-control action of these fungi.
Faster metabolic rates, anti-microbial metabolites  and physiological conformation are key
factors which chiefly contributes to antagonism. V.A. Mycorrhizae play major role in biological
control of plant diseases owing to their capabilities of amelioration crop yields by multiple role as
bio-pesticides and plant growth promotion.
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Soil sup ports rich est num ber and kinds of
mi cro or gan ism in ter act ing with each other and thus 
may mod i fi ca tion or al ter ation in soil con di tions
greatly in flu ence the mi cro bial com mu nity and
their ac tiv ity in soil eco sys tem. Soil physico-
chem i cal and bi o log i cal fac tors in ter act to pro vide
rap idly chang ing eco log i cal niches and mi cro bial
com po nents fluc tu ate in re sponse to change in soil
con di tion (Cook and Baker, 8). There are large
ev i dences that ag ri cul tural prac tices of ten fa vour
an tag o nis tic mi cro or gan ism (Cook and Baker, 8)
and there fore, bi o log i cal con trol of plant patho gens
could be pos si ble through ma nip u la tion of soil
con di tion. Soil or ganic mat ter also has a pro found
in flu ence on mi cro or gan ism in soil, par tic u larly
those, in clud ing some patho gen, saprophytic and

ob li gate plant par a sites.

Dur ing eight ies sev eral bio-agents avail able in 
na ture have been tested against plant patho gen but
Trichoderma and Gliocladium have gained
max i mum suc cess and pop u lar ity. It is now well
es tab lished that cer tain bio-agents have tre men dous 
po ten tial and can be ex ploited suc cess fully in
mod ern ag ri cul ture for con trol of plant dis eases
(Mukhopadhyay, 16). Re cently sev eral com mer cial
prod ucts of Trichoderma like Antagon, Biocure,

Bioderma, Dermapack, Trichofit and Trichosan in
in dia and Binab-7, Azadderma, F-stop,
Trichodermin, and Trichodex in abroad have
ap peared in the mar ket (Joe, 10), which re veal that
bioagents are be com ing pop u lar. The rec og nized
type of an tag o nism are (i) Fungistasis or fail ure of
propagule ger mi na tion be cause of in hi bi tion or
com pe ti tion for nu tri ents; (ii) antibiosis or
pro duc tion of toxic me tab o lites that re duce or
pre vent ger mi na tion, in voke lysis or in hibit growth; 
(iii) Lysis dis so lu tion of mycelia or sur vival
struc tures; (iv) In hi bi tion by com pe ti tion for
nu tri ents, sub strates and space and (v)
Mycoparasitism and pre da tion, the par a sitic or
pred a tory de struc tion of patho gen by other

mi cro or gan isms.

Some prin ci ples or con cepts on which bi o log i cal

con trol is based on :

1. Mi cro or gan isms oc cur in greater num bers

and ac tiv ity around the plant that at some dis tance.

2. Soil borne patho gen in creases with re peated 
plant ing of sus cep ti ble crops and de creases when
crop ro ta tions are used.

3. Most soil borne patho gen are re tarded or
pre vented when high amount of or ganic ma te ri als
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are added in sick soil, due to in creased an tag o nism
of the patho gens by mi cro or gan ism stim u lated by
the amend ments.

4. Spores of fungi re main mostly or en tirely
dor mant in most or all soil un less stim u lated to
ger mi nate by an ex ter nal source of nu tri ents and
en ergy. 

Mech a nisms and Pro cess of Bi o log i cal Con trol:

As there are nu mer ous re ports and re views
deal ing with var i ous as pect of bi o log i cal con trol
(Agarwal, 2) we in tend to em pha size the role of
non-patho genic fungi and VA mycorrhizae in
en hanc ing the biocontrol ef fi ciency of myco-
parasites in the in te grated biocontrol of soil borne

fungi. 

Inspite of nu mer ous re ports on myco-
parasitism and sup pres sive soils, biocontrol of soil
borne fungi is not a prac ti cal re al ity and
com mer cially fea si ble. Fail ure of biocontrol agents
un der field con di tion is at trib uted mainly to its
in abil ity to es tab lish and oc cupy the new eco log i cal 
niches to dis place the patho gen. Mycoparasites are
ef fec tive, only at high rate of inoculum and
col o nized ef fec tively in ster ile, fu mi gated or soil
less mix in green house but not when ap plied to
nat u ral soil.

Sup pres sive soils :

In duc tion of soil suppressiveness to soil-borne 
fungi may pro vide a long-term plant pro tec tion.
The phe nom e non of dis ease sup pres sion in soils is
wide spread and it may be nat u ral supperssiveness
as so ci ated with soil phys i cal fac tors or it may be
in duced by ag ri cul tural prac tices of mono cul ture of
sus cep ti ble crop. The most no ta ble among the
known sup pres sive soils are take-all de cline. (Cook 

and Baker, 8).

The supperssiveness of soil to soil-borne fungi 
es pe cially Rhizoctonia solai and Pythium spp. has
been of ten at trib uted to na tive or in tro duced
Trichoderma spp. Suc ces sive mono cul ture of
rad ishes gen er ated soil supperssiveness to
Rhizotonia solani. En hanced T. harzianum

propagule den sity was closely ac com pa nied by soil
supperssiveness (Liu and Baker, 13). High
propagule den sity of Trichoderma was found to be
as so ci ated with nat u rally sup pres sive Co lom bian
soils than the con duc tive soils due to acidic pH 5.1
which en hanced the prop a ga tion of fungi and

Trichoderma in par tic u lar (Chung et al., 7).

Mycoparasitism :

Mycoparasitism is an act where one fun gus
par a sit izes on an other. This term has been gen er ally 
used with hyperparasitism, di rect par a sit ism or in ter 
fun gus par a sit ism (Boosalis and Mankau, 4). The
mycoparasitism in cludes dif fer ent kinds of
in ter ac tion, viz., coil ing of hyphae, pen e tra tion,
pro duc tion of haustoria and lysis of the hyphae. In
the nar row sense mycoparasitism could be taken to
in clude only di rect con tact of the mycoparasitic
fun gus with the po ten tial host.From prac ti cal point
of view, how ever, the pro duc tion of an tag o nis tic
me tab o lites which pre cedes the phys i cal con tact
nec es sary to in va sion of the my ce lium of the
po ten tial host could rea son ably be con sid ered to
con sti tute part of the es sen tial re ac tion which leads

to overt phys i cal par a sit ism of the host.

There are a num ber of ex am ples of fungi that
par a sit ize plant patho gens (Lumsden, 14) of these
only a few have been stud ied to any ex tent with the
aim of bi o log i cal con trol. Trichoderma and
Gliocladium spe cies prob a bly have been stud ied to
the great est ex tent (Papavizas, 18). Other
mycoparasites re ported to have some po ten tial for
biocontrol are Chaetomium globosum, Conio-
thyrium minitans, Laetisaria aravalia, Pythium
nunn, Talaromyces flavus and Sporidesmium

sclerotivorum (Ad ams, 1).

Trichoderma hamatum hyperparasitic  on
Rhizoctonia solani pro tected pea and rad ish seeds
from in fec tion when ap plied as seed dresser and
in clu sion of chitin fur ther im proved con trol of
seed ing dis eases in green house con di tion (Har man
et al., 12), lsolates of T. knoingii and T. harzianum
pro tected seed rots of pea in soil nat u rally in fested

with the patho gen, Pythium spp. (Hadar et al., 11).
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Coniothyrium minitans is a po ten tial
mycoparasite against Sclerotinia spp. Ap pli ca tion
of C.  minitans inoculum to soil have been re ported
to re duce the sur vival of sclerotia of Sclerotinia
sclerotiorum (Cael et al., 6). The abil ity of C.
minitans to par a sit ize sclerotia of Sclerotinia
sclerotiorum in side host plant root and stems as
well as those on root sur face of in fected sun flower
plants was dem on strated that up to 65% of sclerotia
of S. trifoliorum were de stroyed in field soil by
ap pli ca tion of pycnidal dust prep a ra tion of C.

minitans (Turner and Tribe, 22).

Lysis :

Lysis is the com plete or po ten tial de struc tion
of a cell by en zymes. Two types of lysis, viz.,
endolysis and exolysis have been dis tin guished.
Endolysis or autolysis is the break down of the
cy to plasm of a cell by the cell’s own en zymes
fol low ing death, which may be caused by nu tri ent
star va tion or by an ti bi ot ics or other tox ins.
Endolysis usu ally does not in volve de struc tion of
cell wall. Exolysis or heterolysis is the de struc tion
of a cell by the en zymes of an other or gan ism.
Typ i cally, exolysis is the de struc tion of the wall of
an or gan ism by chitinases, cellulases etc. and these
re sults in the death of the at tacked cell. In exolysis
death is caused by the lysis, but in endolysis death
is the cause of the cell’s own lysis. There could
some times be over lap ping, if an or gan ism pro duces 
the cell wall de grad ing en zymes as well as
an ti bi otic and tox ins to cause endo- and exolysis
both and it is dif fi cult to know which pre cedes the
other. Elad et al. (9) men tioned that T. hamatum
was at tached to the host S. rolfsii or R. solani by
hyphal coil, hooks or appressoria and caused lysis
of host cells. Trichoderma hamatum caused lysis of
Drechlera sorokinina my ce lium by tightly coil ing
around the host patho gen. (Mandal, 15). 

An ti bi ot ics :

The tox ins pro duced by an or gan ism kill ing
an other or gan ism at very low con cen tra tion (less
than10 ppm) are called an ti bi otic. These should be
dis tin guished from other prod ucts of the at tack ing

or gan isms such as hy dro gen ions which may
change pH or eth a nol. These are re quired at much
higher con cen tra tion to act. True an ti bi ot ics are the
most stud ied mech a nisms of an tag o nism be tween
mi cro or gan isms. It is pos si ble to iso late an ti bi otic
pro duc ing or gan isms from leaves and other plant
parts, but they are most com mon in soils.  The
an ti bi ot ics may have a sig nif i cant role in bi o log i cal

con trol as these cause cell death.

The first knowl edge of toxic me tab o lites
pro duc tion by spe cies of Trichoderma and
Gliocladium was largely expressed by Weindling
(23) who showed the pro duc tion of an antifungal
me tab o lite by Trichoderma lignorium, later stated
be Gliocladium fimbriatum. The me tab o lite was
named as gliotoxin. A sec ond fungistatic an ti bi otic
viridin was shown to pro duced by Trichoderma
viride (Brian and Mc-Gowan, 5). Trichodermin
(from T. viride and T. polysporum) and gliovirin
(from G. virens) are other an ti bi ot ics iso lated from

these fungi. 

Bac te ria:

Ba cil lus spe cies are the prom is ing biocontrol
agents as they pro duce endo spores that are tol er ant
to heat and des ic ca tion. Seed treat ment with B.
subtilis suc cess fully con trolled dis eases in pea nut
and on ion. Pseudommnas spe cies are more
fa voured in biocontrol as they are ef fi cient root
col o niz ers en hanc ing the yield con sid er ably in
po tato, sugarbeet and rad ish. Ba cil lus subtilis,
an tag o nism to Sclerotinia sclerotiorum, can be
dem on strated by marked in hi bi tion zone which
de velop in dual cul ture or by in hi bi tion of scle ro tial 
ger mi na tion (Singh et al., 20).When ap plied as soil
amend ments, Ba cil lus subtilis sig nif i cantly re duced 
the de vel op ment of Sclerotinia blight of brin jal

un der green house con di tion (Singh, 19).

Siderophores :

A par tic u lar form of nu tri ent com pe ti tion
in volv ing iron has been pro posed as a mech a nism
of bi o log i cal con trol. They can be com pe ti tion for
fer ric ion by the pro duc tion of siderophores. These



are low mo lec u lar weight, high af fin ity iron (III)
chelators than trans port iron in the cells. Di rect
cor re la tion was ob served be tween siderophore
pro duc tion by var i ous flu o res cent pseudomonads
and their in hi bi tion of chlamydospore ger mi na tion
in soil. Dis ease was sup pressed more strongly by
the highly flu o res cent sidrerophore pro duc ers than

by other iso lates (Sneh et al., 21).

Mycorrhizae :

VA mycorrhizal fungi have the po ten tial to
in crease plant growth and vig our un der a num ber of 
stress con di tions like nu tri ent defficiency and
soil-borne fungi. Re cently sev eral work ers
re viewed the ef fect of VA mycorrhizal fungi on root 
dis eases (Agarwal, 2) and mi cro bial in ter ac tion in
the mycorhizosphere (Bagyaraj, 3). He fur ther
sug gested screen ing sev eral spe cies or iso lates to
se lect an ef fec tive iso late and to use sev eral
mycorrhizal fungi to gether against var i ous cultivars 

of the host. 

Four ectomycorrhizal fungi were tested with
six com mon root patho gens and found Suillus
brevipes in hib it ing all the root patho gen. The
ectomycorrhizal fun gus, Laccaria bicolor (Syn.
Laccaria laccata) pro vided tem po rary or par tial
pro tec tion against Fusarium oxysporum in fec tion
in Douglas- fir un der con trolled and field con di tion
(Natarajan and Govindasamy, 17). This
mycorrhizal fun gus also pro tected roots of Pinus
against Cylindrocarpon destructans, F.

moniliforme and Rhizoctonia solani.     

Sev eral spe cies of Glomus are im pli cated in
the re duc tion of root dis eases viz., G. fasciculatum
con trol ling pea root rot caused by Aphanomyces
euteiches; G. intraradices in the con trol of crown
and root rot of to mato in cited by F. oxysporum f. sp. 
radicis-lycopersici while G. mosseae pro tected
to mato plants against Erwinia caratovora. 
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