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Overview of NPM approach 

 

Non- Pesticidal Management (NPM) approach is one of the alternative agriculture and food 

system approaches, which aims to promote pesticide-free, safe, ecologically robust and resilient 

local and regional production systems and food chains. The frequency and virulence of pest 

attacks in crops and the resulting crop losses has increased in the post-Green Revolution era 

(Dhaliwal et al. 2010, 2015; Krishnaiah, K., and N. R. G. Varma. 2012). But the use of synthetic 

chemical pesticides for pest control, which was promoted as part of Green Revolution has 

resulted in serious negative impacts on human health, biodiversity and ecological services, and 

unnecessary economic burden to the farmers (see Box 1). NPM approach eliminates the usage of 

synthetic chemical pesticides in the farming and food systems. It applies ecological principles and 

Box 1: Negative effects of use of synthetic chemical pesticides 

While all pesticides can be dangerous when used inappropriately, highly hazardous pesticides (HHPs) are 

of particular concern due to the severe adverse effects they can cause to human health and the 

environment. Of the 7,717 tonnes of pesticides used in India during 2015-16, 2,254 tonnes belonged to 

Class 1 HHPs, many of whom are banned in other countries. The health impacts of pesticides include, 

• Unintentional and self-inflicted (suicides) acute poisonings, where HHPs are responsible for a high 

proportion of incidences and many farmers are unable to meet the safety requirements for HHPs. 

Cases of accidental intake of pesticides and deaths (other than suicides) during 2015 were 7,672 and 

7,060, respectively (CSE 2017).  

• The acute hazard is highly variable depending on the pesticide and includes peripheral and central 

neurotoxicity and reduced blood clotting capacity. Short-term exposure can cause harmful effects on 

the liver, kidneys, blood, lungs, nervous system, immune system and gastrointestinal tract. 

• Chronic exposure to HHPs can result in effects on the skin, eyes, nervous system, cardiovascular 

system, gastrointestinal tract, liver, kidneys, reproductive system, endocrine system, immune system 

and blood. Some HHPs may cause cancer, including childhood cancer. 

• Children are more vulnerable to the effects of pesticides due to their smaller size and hence greater 

exposure (on a milligram per kilogram body weight basis), different metabolism, and still developing 

internal organs (WHO 2019). 

 

More dangerously, persistent pesticides can be magnified through the food chain and have been detected 

in products ranging from meat, poultry, and fish, to vegetable oils, nuts, and various fruits and vegetables. 

Grewal et al. 2017 and Gill et al. 2020 share the evidence on the presence of pesticide residues in foods 

and water, and their possible negative impacts on human health. All these have led to growing disease 

burden and rising healthcare costs, which seriously impact the vulnerable and marginalized sections, as 

illustrated by increased incidence of cancer among the agricultural community of Bathinda and Roop 

Nagar districts of Punjab, the core belt of Green Revolution (Thakur et al. 2008). The MRL (Maximum 

Residue Limit), the most often used measure, is not the safety standard. It is a legal limit that is allowed in 

a food commodity. For safety, ADI (Acceptable Daily Intake), which reflects how much of a pesticide is 

safe to have ingested daily over a lifetime with no appreciable health risk for a particular age/bodyweight, 

needs to be used as a yardstick (Amit Khurana 2020). 

 

Besides resulting in pesticide resistance and pest resurgence among the target organisms, use of 

pesticides have disastrous effects on a wide range of non-target organisms including earthworms, natural 

enemies of pests, pollinators (as exemplified by wiping out bee populations on a large scale), fishes, 

amphibians, birds and soil microorganisms (Gill & Garg 2014), and have led to widespread contamination 

of groundwater. These in turn seriously affect the ecological services like pollination, nutrient cycling, etc., 

on which farming depends. Farmers face increasing threat to their farm incomes as is evident from the 

cost incurred for use of synthetic chemical pesticides, increasing incidence of secondary pests, sale of 

spurious pesticides and resulting crop loss, which drive them into debt (Richa Kumar et al. 2020).   
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food safety principles at production level and all other levels in the food chains like storage, 

aggregation, processing, handling, etc. until the produce reaches the consumers.  

 

NPM approach has five inter related integral components:  

1. NPM at Production Level 

2. NPM at Post-Harvest Level in the Food Chains 

3. NPM Quality Assurance Systems 

4. Value chain development for NPM foods  

5. Promoting Consumption of NPM Foods 

 

NPM AT PRODUCTION LEVEL 

At the production level, NPM aims at strengthening the inherent ability of the crops and crop 

ecosystems to manage the damage by pests and diseases. It is the disturbance in the ecological 

balance among different components of the crop ecosystem that makes certain insects, weeds, 

and diseases reach the damaging levels. Use of chemical pesticides and genetically modified 

crops disturb the ecological balance in the crop ecosystems, which in turn leads to pest 

resistance, secondary pests and pest resurgence. So, in NPM approach, efforts are taken to bring 

back or strengthen the crop ecosystem’s ability to manage pests through total system level 

interventions. It builds largely on the principles and practices of Bio-intensive IPM approach, 

agro-ecology, organic pest management and traditional pest management. NPM takes into 

consideration the close relationship between the health of soil, crops and agro-ecosystem. It is 

based on the use of multiple tactics to manage pests in the agroecosystem, rather than on use of a 

“silver bullet” to control them. NPM relies on preventive rather than reactive strategies, with the 

cropping program focusing primarily on preventive practices above and below ground (#1 and #2) 

to redesign the agricultural ecosystem to the disadvantage of  insect pests and to the advantage of 

its parasite and predator complex and to build the farm’s natural defenses. Reactive management 

(#5 and #6) like biopesticide application is reserved for problems not solved by the preventive or 

planned (#3 and #4) strategies as given in the figure. NPM measures to address specific pests are 

based on an understanding of pest ecology and begins with steps to diagnose the nature and 

source of pest problems, and then relies on a range of preventive tactics and biological controls to 

keep pest populations within acceptable limits. 

 

The principles of pest management followed in the NPM approach are universal, which needs to 

be adapted at the farm level taking into account the specific agro-ecological and socio economic 

context. Preference needs to be given for adoption and adaption of time-tested indigenous 

knowledge systems of the local farmers, including that of women farmers. Farmers need to be 

supported to understand pest ecology and total system interventions in their agroecosystem and to 

identify where they stand in the NPM continuum with their current practices and to build their 

capacity to adopt specific additional practices to move further in the NPM continuum. It takes 

many years for a farm cultivated using conventional methods to reach a state of natural balance 

in terms of micro and macro flora and fauna including insects, weeds and microorganisms, 

which endows resilience to pests and other disturbances. Furthermore, adopting NPM approach 

at a landscape level is more effective than at individual farm level. Also, it takes many years for a 

NPM farmer to reach a stage of comfortable and conscious practice of NPM approach in her/his 

farm based on the observation of crop health by learning through iterative practice. So, NPM 

needs to be practiced by a farmer in her/his farm or part of the farm for many years to reach this 

state. Farmers Field Schools (FFS) method can be used to build the capacity of the individual 
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PREVENTIVE, PLANNED & REACTIVE STRATEGIES THAT ENHANCE ECOLOGICAL PEST MANAGEMENT 

 
 Adopted from Manage insects on your farm : a guide to ecological strategies by Miguel A. Altieri and Clara I. Nicholls with Marlene Fritz. 
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farmers and farmers group on NPM. Collective efforts need to be promoted for pest surveillance 

and easing the preparation and supply of needed inputs like microbial pesticides. 

 

NPM AT POST-HARVEST LEVEL IN THE FOOD CHAINS 

At post-harvest level like aggregation, storage, processing and marketing stages of the value 

chain, NPM aims at ensuring that NPM foods are pesticide-free and safe, wholesome, 

unadulterated and of high quality (as good and as nutritious as possible) until they reach the 

consumers through following measures: 

1. Avoiding co-mingling with non-NPM produce at all stages through various measures, 

including avoiding part-loading and ‘bleed run’ of the processing equipment before using 

it for NPM produce 

2. Maintaining general cleanliness and hygiene 

3. Prevention of pest infestation using methods such as disruption, elimination of habitat 

and access to facilities  

4. Pest management using mechanical, physical and biological methods including hermetic 

storage 

5. Avoiding use of synthetic chemical pesticides to address storage pests  

6. Avoiding processing methods that leads to compromising on nutrition and other salient 

qualities of NPM foods 

7. Avoidance of contact with prohibited substances (e.g. harmful disinfectants) and 

8. Avoiding unsafe food additives and preservatives  

 

NPM QUALITY ASSURANCE SYSTEMS 

This is a quality assurance system for a farmers’ organisation or development agency facilitating 

adoption of NPM approach by the farmers and for all the agencies involved in the NPM value 

chains in the post-production levels. NPM quality assurance systems involve the following 

interventions so that the resulting output is ensured of its NPM quality and the public at large and 

consumer in specific is assured of the same:`  

1) Setting up an Internal Control Systems (ICS) with NPM actors, which in turn involves (i) 
preparation of internal ICS Manual, (ii) evolving internal standards guided by the NPM 
standards and (iii) risk assessment.  

2) Implementing the ICS. At ‘production level’ this involves, 

a. Farmer's pledge to adopt NPM approach and to comply with the NPM standards 

b. Peer review / internal assessment system of compliance to the standards and 

c. Corrective actions to address non-compliances in a timely manner  

3) External re-assessment of the performance of ICS in terms of compliance to the NPM 
standards 

4) Testing NPM produce for knowing the presence of pesticide residues in an accredited lab 
following FSSAI protocols  

5) NPM Certification  

6) Use of NPM logo 

 

VALUE CHAIN DEVELOPMENT FOR NPM FOODS 

Building the capacity of farmers organisations like Farmers Producer Companies, Watershed 

Associations, Cooperatives, SHG Federations, etc. is essential to ground the NPM approach at 

the small holder farmers level and to build robust supply chains. Building their capacities is also 
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essential to effectively benefit from the emerging health foods market in the form of better 

farmgate prices and to cover backward regions where ecological farming practices are still in 

vogue to a large extent and the adoption of synthetic chemical pesticides is limited. Besides 

building the capacity of farmers organisations on adopting NPM approach at production and 

post-harvest levels, and NPM Quality Assurance Systems, their capacity needs to be built on 

business operations, credit linkage and marketing. 

 

Building the capacity of micro, small and medium enterprises is also essential to facilitate their 

entry in the NPM value chains, as they will bring their innovations and resources for developing 

local and regional value chains for NPM produce, so that wider availability of pesticide-free safe foods 

at affordable prices with quality is ensured.   

 

PROMOTING CONSUMPTION OF NPM FOODS 

Promoting the consumption of NPM foods widely, especially among youth and children, by 

branding their image as ‘affordable, appealing, eco-friendly, safe, healthful foods offered by small 

farmers and farmers organisations’ is essential to develop and strengthen their demand systems. 

This in turn will serve as a ‘pull’ factor for the development of NPM foods as a ‘food category’ in 

the local and regional markets by public and private actors. The markets created for NPM foods 

in turn will create possibility for ‘viable farmgate prices’, which will serve as a ‘push’ factor to 

invest in NPM based biodiverse farming systems by the farmers and farmers organisations. 

Multiple context specific efforts are needed for promoting consumption of NPM foods in rural 

and urban markets among different consumer segments building on the widespread demand for 

healthful foods, including large scale promotion campaigns. 

 

Benefits of NPM approach 

Adoption of NPM approach across the agricultural value chains result in the improvement of the 

economy and wellbeing of the farming communities, saving and improving the environment, 
and enhancement of human health. Important benefits realised by the farming communities 
include,  

(i) Increased awareness about crop ecosystem and the harmful effects of pesticides 

(ii) Increase in skills and knowledge on crop ecosystem management including pest 
management, nutrient management and water management 

(iii) Increase in crop diversity and shifting 
to cropping systems less vulnerable to 

pests and diseases 

(iv) Saving in irrigation water,              

(v) Significant reduction in cost of crop 
protection (as illustrated by saving of 
Rs. 4000 per acre by NPM paddy 

farmers in Karnataka supported by 

SAMUHA) 

(vi) Realisation of additional farmgate 

prices 

(vii) Increased consumption of safe and 

diverse foods 

(viii) Availability of pesticide-free fodder 

NPM/ 
Pesticide-free 
food systems

Health of the 
Economy 

Health of the 
Planet

Health of the 
People

Relevance of NPM/Pesticide-free food 
systems for development 
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(ix) Increase in control over crop production and resilience (given the crop ecosystem level 

interventions in NPM approach), 

(x) Improvement in the occupational health, and  

(xi) Enhancement of solidarity and collective action (Saravanan 2020; Ramanjaneyulu 
2020).  

 
The quantum of use of pesticides comes down with the wider adoption of NPM as demonstrated 
in Andhra Pradesh- pesticide use in 13 districts came down from 4410.36 MTs in 2010-11 to 
2014.88 MTs by 2016-47 (Ramanjaneyulu 2020). As a result, the diversity of fauna and flora in 
the agroecosystems and in the wider environment is enhanced along with reduction in 
contamination of water bodies and groundwater (María N. Montañez and Ángela Amarillo-
Suárez 2014). With these, the ecosystem services of the agro-ecosystems can be revived and 
strengthened significantly. The availability of pesticide-free safe diverse foods at affordable prices 
increases, thereby increasing the choices for the consumers and more importantly ensuring the 
right of citizens to foods that are safe, free from pesticides, and qualitatively adequate as sought 
by a United Nations report on the Right to Food. It will improve the nutrition security and 

health of the wider society (UN 2017). Wyckhuys et al. have highlighted that ecological pest 
control in diverse crops helped solidify the agricultural base of heterogeneous rural settings, 
lowered poverty vulnerability and ultimately contributed to stable, sustainable and equitable 
growth of agricultural and non-farm sectors in Asia–Pacific economies.  
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