


IVIICROBES AS BIOCONTROL AGENTS

. @is the use of biological methods
for controlli';?fjjggfases an

» E:g. Lady bird|(beetl phids.
Dragon flies control mosquitoes.
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* Chemical pesticides and insecticides kill both
useful and harmful orgamm cause

pollutnonkBlocontrol method has no such

problems. )%%57
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1. Bacillus
thurinaiensis

(B) gl s
T~ CE cﬂ!us tMngiehs <

N0 1l
D control butterfly caterpillar, @
QULTETITY Laterpeiie

* Thedried spores of Bt (available i m are mixed with water and sprayed on
v|nerable plants such as These are eaten by the
ittay. In their gut, the foxin js released and the larvae get killed.

= Scientists have introduced B. thuringiensis toxin genes into plants. E.g. Bt
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2. Trichoderma
sp (fungus)

* They are seen in the root ecosystems.

* They control several plant pathogens.

18
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Baculovirus
Multicapsid nucleopolyhedrovirus

Budded Virus Occluded Virus Occlusion Body

3. Baculoviruses
(Especially genus
Nucleopolyhedro

virus)

Baculoviruses
Attacks insects and other arthropods.

It is suitable for species-specific, narrow spectrum insecticidal applications and
desirable in IPM (Integrated Pest Management) program to conserve beneficial
insects.
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Microbes in Household
Products

Microbes in Industrial
Products

Microbes in Sewage
Treatment

Microbes in Production of
Biogas

Microbes as Bioconfrol
Agents

Microbes as Biofertilisers

Besides macroscopic plants and animals. microbes are
the major components of biological systems on this earth.
You have studied about the diversity of living organisms
in Class XI. Do you remember which Kingdoms among
the living organisms contain micro-organisms? Which are
the ones that are only microscopic? Microbes are present
everywhere - in soil. water, air, inside our bodies and that
of other animals and plants. They are present even at sites
where no other life-form could possibly exist-sites such
as deep inside the geysers (thermal vents) where the
temperature may be as high as 100"C, deep in the soil.
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Biocontrol refers to the use of biological methods for controlling plant
atseases and pests. In modern society, these problems have been tackled

increasingly by iI i " i e of chemicals - by use of insecticides and pesticides.
% 0 W\L\a%w These che and extremely harmful, to human beings and

animals alike, and have been polluting our environment (soil, ground

water), fruits, vegetables and crop plants. Our soil is also polluted through
@&MMM% our use of weedicides to remove WW Ffa,.,r)ﬁ
Bmloglcal control of pests and diseases: In agriculture, there is a
ol .“l L D Weshans. method of controlling pests that relies o@y_lilpreda ion yather than
introduced chemicals. A key belief of the organic farmer is biodiversity
I furthers health. The more variety a landscape has, the more sustainahle
it is. The organic farmer, therefore,sworks to create a system where the
insects that are sometimes calleei pests : are not eradicated, but instead
W\W . are kept at manageable levels by a complex system of checks and balances
within a living and vibrant ecosystem. Contrary to the ‘conventional
farming practices which often use chemical methods to kill both useful
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and harmitul life Torms indiscriminately, this is a holistic approach tha
seeks to develop an understanding of the webs of interaction between the
myriad of organisms that constitute the field fauna and flora. The organic

farper holds theviewthat the eradication of the creatures that are often
described as pests is not only possible, but also undesirable, for without
them the beneficial predatory and parasitic insects which depend upon
them as food or hosts would not be able to survive. Thus, the use of
biocontrol measures will greatly reduce our dependence on toxic chemicals
and pesticides. An important part of the biological farming approach 15
to become familiar with the various life forms that inhabit the field,
predators as well as pests, and also their life cycles, patterns of feeding
and the habitats that they preter. This will help develop appropriate means
of biocontrol.

The very familiar beetle with red and black markings — the Ladybird,
and Dragonflies are useful to get rid of aphids and mosquitoes,
respectively. An example of microbial biocontrol agents that can be
introduced in order to control butterfly caterpillars is the bacteria Bacillus
thuringiensis (often written as Bt). These are available in sachets as dried
spores which are mixed with water and sprayed onto vulnerable plants
such as brassicas and fruit trees, where these are eaten by the insect

larvae. In the gut of the larvae, the toxin is released and the larvae get
killed. The bacterial disease will kill the caterpillars, but leave other insects

1 1myharmmad RPaoarnaltica nf the dAoavalarnmmoant nf meathnde onf cdormeafie o i oo o




— lebo110 (2).pdf

of biocontrol.

_ The very familiarbeetliewitlhrred-and-black-markings=theladybird, ..
= ards Dragﬁnﬂma aresuseiul-to=get-rid-of~aphids and-mosquitces; ”d o e,ﬁ,\?w

: . An example of microbial biocontrol agents that can be >
mtroduced in order to control L tterfly caterpillars is the bacteria Bacillus ( @.QQM,\(D

thuringiensis (often written
spores which are mixed WITITS and sprayed onto vulnerable plants

such as brassicas and fruit trees, where these are eaten by the insect Omw\{ «)n/_; L DA i
larvae. In the gut of the larvae, the (oxin is released 3nd the larvae get ’ =

killed. The bacterial disease&n‘ll Kill the caterpillars, eave other insects
unharmed. Because of the development of methods of genetic engineering

in the last decade or so, the scientists have introduced B, NgIensis
toxi into plants. Such plants are resistant to by insect pests:
@n&z such example, which is being cultivated in some states
of ot

ntry. You will learn more about this in chapter 12.

A biological control being developed for use in the treatment of plant
disease is the fungus Trichoderma. TrichodermaSpecies are-ree-living
fomgi~that arewvery common I TRETO0L ecosystems. They are effective
biocontrol agents of several plant pathogens.

Baculoviruses are pathogens that attack insects and other arthropods.
The majority of baculoviruses used as biological control agents are in the
genus Nucleopolyhedrovirus. These viruses are excellent candidates for

-
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?‘ 1lg n_q_ ses . e pathogens at atc:k insects and o@er arthropods.

culﬁvirpses used as biological control agents are in the @ N n Wﬂb
- U h
Y

virus. These viruses are excellent candidates for
-Specilic, narrow spectrum insecticidal applications. They have
/Een shown to have no negative impacts on plants, mammals, birds, fish QDG\Q)LQOU )

Or even on non- target insects. This is espec1ally deswable when beneficial

me, or when an ec_loglcafr sensitive area is

e {tﬁ"dﬂ'ﬂﬁé)

With our present day netital pollution is a major cause
of concern. The use of the chemical fertilisers to meet the ever-increasing

L) UTHWAg éjpo_

—
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BIOLOGY

demand of agricultural produce has contributed significantly to
this pollution. Of course, we have now realised that there are problems
associated with the over of chemtsal fertilisers and there is a
large pressure to switch t armig — the use of biofertilisers/
Biofertilisers are organisms g nutrient quality of the soil.
The main sources ol biolertilisers are bacteria, fungi and cyanobacteria.
You have studied about the nodules on the roots of leguminous plants
formed by the-symbieticrasseeiationsefsRRiZobitin. These bacteria fix
atmoSpheric mtrogen into organic forms Wthh is used by the plant as
nutrient. Other bacteria can ﬁx atmospherlc nitrogen while free-Iiving in
the soil (examples Azospirillum and Azotobacter), thus enriching the
nitrogen content of the soil. =
Fungi are also known to form symbiotic associations with plants
(mycorrhiza). Many members of the genus Glomus form mycorrhiza.
The fungal symbiont in these associations absorbs phosphorus from
soil and passes it to the plant. Plants having such associations show

gy
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formed by the symbiotic association of Rhizobium. These bacteria fix
atmospheric nitrogen into organic forms, which is used by the plant as
nutrient. Other bacteria can fix atmospheric nitrogen while free-living in
the soil (examples Azospirillum zatobacter), thus enriching the

nitrogen content of the soil. Q

Fuagtaresalso known to fQrin symbiotic aggociations with plants
[many members of 5T ' rrhiza.
The tungal symbiont in these associations absor

phosphom from
soil and passes it to the plant. Plants having such

tions show

otherbene{its also, such as resistance to root-borne pathogens, tolerance
-m d drought, and an overall increase in plant growth and

development. Can you tell what aduantage the fungus derives from

this association? q—‘)
Cvanobactena are autotrophic %Hcrobes widely distributed in aquatic

ents many of which can fix atmospherlc mtrogen

: biertliser. Blue greenalgae also add organic matter
to the seil and inereaseitsTertility. Currently, in our country, a number
of biofertilisers are available commercially in the market and farmers use
these regularly in their fields to replenish soil nutrients and to reduce
dependence on chemical fertilisers.
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Baculovirus

3. Baculoviruses
(Especially genus

Wucleopolyhedro

2 um

M o s &

Attacks insects and other arthropods. C-‘D o 1 <L fx

It is suitable for species-specific, narrow spectrum insecticidal applicm
desirable in IPM (Integrated Pest Management) program to conserve beneficial
insects. —




MICROBES AS BIOFERTILISERS

* Biofertilisers are organisms that Eu%he nutrient quallty of the soil. 7)
etc

* E.g. Bacteria, fungu cyanobacter ) @(ﬂﬂ
* Rhizobi (symblotlc bacteria in root nodulés of legu leguminous plants) fi
* Free-livings, bacteria in the soil (E.g. Azospml!un{l\a/nHWter) enrich the

ntentofthesoil. @ —~— — ~—— —
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+ S,

ycorrhiza

* Symbiotic association oE.

plants. The fungusgetsfood from the plant.

%he fungal Symbiont performs the following:
&?j Absorb phosphaorous from soil and passes it to

the plant. w-f’b\‘bgg CT It '

root-borne pathogens and
drapght.
v Give overall increasein plant gr?wth and
development.
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Cyanobacteria (Blue green algae)

« Autotrophic microbes.—> Th
* They f@eric n?@

gbaena, Nostoc, Oscillatoria etc.
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