
Efficient bio-pesticide for pest control

Softening insect cell walls for killer fungi
 
Scientists at NCL have uncovered the role of certain enzymes in “softening” the cell wall 
of pests.  Thus, these enzymes could greatly enhance the effectiveness of a certain class 
of pesticides called myco-pesticides.  Myco-pesticides use fungi to kill pests.  While 
synthetic chemicals are highly effective pesticides, their excessive use is now a threat to 
human health and the environment.  Moreover, as these have now been used for a long 
time, pests are developing resistance towards them.  To find alternate routes to control 
the insect menace, scientists have been studying the role of viruses, bacteria and fungi 
as bio-control agents against insect pests.  In particular, the mechanism by which fungal 
pesticides (or myco-pesticides) act is as follows: the fungi produce dry spores that stick 
to the body of the insect.  After attachment, the fungal spores produce filaments called 
hyphae that penetrate the body of the insect.  These filaments then multiply and poison 
the pest.  Typically, the fungal filaments enter the insect body via wounds or through 
joints between segments of the insect body or via its sense organs.  The main barrier in 
the penetration process is the hard skin (cuticle) of the insect that is composed of a hard 
polymer called chitin.  Therefore, if the insect cuticle can softened, the pest can be killed 
faster by fungal filaments.  
 
An NCL team led by Dr. M.V. Deshpande has demonstrated that certain enzymes in 
conjunction with these fungi can form a highly effective integrated formulation to kill 
pests.  For example, in lab tests, use of the enzyme with Metarhizium anisopliae, a 
fungus used against a pest called the gram pod borer (Helicoverpa armigera) took less 
than three days to eliminate the pest.
 

The breakthrough made by Dr. 
Deshpande is to recognize and 
prove that a particular enzyme 
called chitin deacytylase (CDA) 
converts chitin, the hard insect 
skin polymer into a soft polymer 
called chitosan.  Once the cuticle 
is softened it is easily penetrated 
by fungal filaments.  Additionally, 
CDA also protects the fungi from 
attack by insect enzymes.  CDA is 
now being explored as a 
component of integrated pest 
management for faster killing of 
the insects when used with myco-
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pesticides. NCL is now working towards cost-effective production of the CDA enzyme.
 
This work has been featured in “News India”, a supplementary of Nature, published in 
India.
 
The extracellular constitutive production of chitin deacetylase in Metarhizium anisopliae: possible 
edge to entomopathogenic fungi in the biological control of insect pests, Pallavi Nahar, Vandana 
Ghormade and Mukund V. Deshpande, Journal of Invertebrate Pathology, Volume 85, Issue 2, 
February 2004, Pages 80-88.
 
Comparative Evaluation of Indigenous Fungal Isolates, Metarhizium anisopliae M34412, Beauveria 
bassiana B3301 and Nomuraea rileyi N812 for the Control of Helicoverpa armigera (Hub.) on 
Chickpea, Pallavi Nahar, Mahesh Kulye, Priya Yadav, Mounir Hassan, Urs Tuor, Siegfried Keller 
and M.V. Deshpande, Journal of Mycology and Plant Pathology, Volume 33, Issue 3, 2003, 
Pages 372-377.
 
For further information on this work contact: Dr MV Deshpande.
 
To see the list of all R&D features, please click here.

file:///H|/Data_F/Featured%20R%20&%20D/MVDeshpande/biopesticides-3.htm (2 of 2) [12/6/2004 1:53:34 PM]

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WJV-4BYNNTC-1&_user=433544&_handle=B-WA-A-W-AV-MsSAYVW-UUA-AAUVEUDBDA-AAUWVYYADA-DEAECEECV-AV-U&_fmt=summary&_coverDate=02%2F29%2F2004&_rdoc=4&_orig=browse&_srch=%23toc%236888%232004%23999149997%23490922!&_cdi=6888&view=c&_acct=C000020739&_version=1&_urlVersion=0&_userid=433544&md5=01c307308c6739af00d265ac91f321be
mailto:mvdesh@dalton.ncl.res.in
http://www.ncl-india.org/randd/randd.jsp?mid=23

	Local Disk
	Efficient bio-pesticide for pest control


