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Standard Operating Procedure (SOP) for use of Drone in Pesticide Application for Crop 
Protection and for spraying Soil and Crop Nutrients, 21st December, 2021 
 
Comments on SOP for pesticide applications by drones 
 
The structure of the SOP document is not clear, confusing and not categorical. This 36-page 
document has 10 pages of messages, from the Minister for Agriculture down to the Joint 
Secretary, which are only distractions for a technical document. Actual SOP for pesticide 
applications is a mere 5 pages. Within these 5 pages, statutory provisions are less than half-
page. Basically, this SOP fails to convey a standard to be followed. 
 
Unlike all gazetted notifications, this SOP is not gazetted. It is in English only. Usually, 
notifications do carry bi-lingual text in Hindi and English. In fact, SOP should have been 
brought in all Indian languages. 
 
The title of the SOP and the process that went behind the formulation of this document renders 
this document legally untenable. This SOP is titled as “Standard Operating Procedures for use 
of Drone application with pesticides for crop protection and for spraying soil and crop nutrients 
in agricultural, forestry, non-cropped areas, etc..” Even though, SOP has been notified by 
Central Insecticides Board, the title is much broader including forests, non-cropped areas and 
more. Legally, these forestry and non-cropped areas do not fall under the remit of Central 
Insecticides Board, which is tasked under Insecticides Act, 1968, to regulate pesticides. In fact, 
Ministry of Environment has the mandate under Environment Protection Act, 1986. Thus, this 
SOP overshoots itself entering an area where it has no legal locus standi. 
 
Inclusion of “etc.,” is baffling and puzzling giving a broad mandate. The Committee constituted 
for the purpose of SOP does not indicate that it has expertise in “forest, non-cropped areas, 
etc..” 
 
This document, issued and approved by CIBRC, has 2 sections: Section A on pesticide 
application by drone and Section B on soil/ nutrient application by drones. Section B runs in 8 
pages, much bigger than Section A, and with more specifics and details. 
 
This document mentions that under the Chairmanship of Dr. K Alagusundaram, DDG (Agril. 
Engg.), ICAR by DA&FW (M&T Division), Ministry of Agriculture & Farmers Welfare, 
Government of lndia vide letter No. 13-8-2017-M&T(I&P) dated 27th May, 2019, a 
committee was formed to formulate the standard                guidelines for operation of drones for pesticide 
application. This Committee submitted a draft document on guidelines & policy issues, which 
were discussed in the Ministry of Agriculture. Based on these recommendations and 
discussions, it was decided to develop SOPs for use of drones in application of pesticides, soil 
& crop nutrients. Subsequently, two sub committees were constituted to formulate the 
standard guidelines for operations (SOPs) of drones; one for pesticide application and 
second for application of soil & crop nutrients. While this informs that reader about series 
of steps, the SOP refers the same letter for Dr.Alagasundaram Committee and the 2 sub-
committees.  
 
Draft notification of this SOP (combining both applications) was given in July, 2021, more 
than 2 years later. However, only SOP on pesticide application by drones was put out for 
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public comments, with a very short period of 30 days by the Directorate of Plant 
Protection. SOP on soil/ nutrient application by drones was not included in the draft 
notification. Section B, which deals with soil/ nutrient application was included in the final 
SOP document, without going through the process of public comments. 
 
Text in the draft notification on SOP for pesticide application by drones was drastically 
pruned, including the procedure of approval. Final SOP document (Section A only) has 
been diluted and liberalised from the draft text. Pruned/ scrapped text includes: 
 

a. There was a section titled “Model study protocol for bio-efficacy data generation”, 
which mentions specific parameters on which data has to be generated. 

b. Important text was removed: “In addition to the registration data requirements 
described above' applicants should be responsible for the compatibility of the 
formulation for UAV application' and ensure clogging of nozzles does not occur at low 
dilution rates for UAV application'. They must ensure the safety and emergency 
handling plans ready for any given situation'. 

c. A section on major regulatory requirements (7.1) was removed. This included 2 step 
present system and a 3 step proposed system. By removing them, this SOP made the 
process hazy and unclear. 

d. Another section on Data requirements (7.2) was also removed. This section explains 
the kind of data that is required. 

 
The Committee which was tasked with preparation of this SOP on pesticide applications by 
drones originally has 7 members. Another 4 members from government organisations were 
mentioned as technical experts. Additionally, it mentions 10 technical experts from 
manufacturers and pesticide companies, who assisted the Committee. In effect, this SOP was 
prepared with the active participation of drone industry and pesticide industry. This is conflict 
of interest. Standards for pesticide application using drones were developed with active 
collaboration with beneficiaries of those standards. Previously, Supreme Court has scotched 
similar attempt by FSSAI, which constituted several Standards Committees with employees of 
the food companies. 
 
In general, it is not made clear as to who has to follow this SOP. Role clarity is missing, even 
though multi-stakeholders are involved in pesticide applications.  
 
The SOP does not suggest or inform of about a oversight mechanism at the local or State level. 
There is no prescription for such an oversight mechanism in the SOP, despite the hazards 
involved in aerial spraying of pesticides. 
 
In document that wishes to convey mandatory standards, excessive usage of the term 
“appropriate” indicates that the Committee failed to prescribe standards. The word 
“appropriate” was used 11 times, in a SOP document. Importantly, this word preceded critical 
steps of pesticide application such as wind speed, temperature, humidity, flying height, water 
volume, flying speed and time gap (in relation to rainfall). Efficacy of pesticide application and 
the hazards associated with aerial spray are dependent on these parameters. Central Insecticides 
Board, as a regulatory body, has relegated the responsibility of fixing the levels of these 
parameters on the drone operators. The Committee that has prepared this SOP failed to indicate 
tangible standards, which points out to the lack of expertise and commitment to the regulatory 
objectives. 
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This document does not mention drone crashes and what needs to be done in case of a crash, 
especially with a load of hazardous, toxic pesticides. Drone crashes are quite common, 
especially those with a payload. 
 
This SOP includes a request for data from the drone operators by including a 2-page Spray 
Monitoring Form. Obviously, the objective is to assess the aerial spraying of pesticides. 
However, none of the messages (by Minister or the concerned officials) inform about the 
possible periodical revision of this document based on such data. In the absence of prescription 
of tangible standards, and with a mandatory monitoring procedure, a standing committee to 
review the data and effect appropriate changes in the operating procedures is required. CIBRC 
should constitute such a committee, in case it intends to work upon efficient standards of 
operations. 
 
Statutory Provisions (Section A) 
 
As per this SOP, drone is equivalent to aircraft/ helicopter. This SOP does not differentiate 
between aerial equipment, either aircraft, helicopter or unmanned aerial systems (UAS), in 
terms of rules for aerial applications. This SOP simply repeats the same rules for drones that 
were prescribed way back in 1971, for aerial applications of pesticides by aircraft. In fact, these 
Rules were prepared for plantations, not for crops. Yet, CIBRC gives scarce attention to the 
differentiation. Drones on the other hand are slated for use in small or even marginal 
landholdings. SOP reiterates Rule No.43, Chapter VIII, Insecticide Rules, 1971, which has the 
following: 
 

a. marking of the area shall be the responsibility of the operators 
 
Marking is mentioned here, but is shorn of any more details. How is it done? What does 
marking mean? Is there a physical marking? Further, in 5.1.iv. it is mentioned that GPS 
accuracy of the drone and accuracy of the map shall be characterised. It stipulates geo-fencing 
and buffer zone, between different fields, crops and water resources. However, it need not be 
filed for approval with CIBRC. 
 

b. the operators shall use only approved insecticides and their formulations at 
approved concentration and height 

 
Parameters of concentration and height have not been defined or mentioned. This retains an 
element arbitrariness in the approval process. 
 

c. washing decontamination and first-aid facilities shall be provided by the 
operators 

 
Washing decontamination is strange set of words. If they are separate actions, it is not specified 
what needs to be washed and what needs to be decontaminated. This is rather vague. First-aid 
facilities also need explanation, since pesticide poisoning is an alarming concern. Antidotes 
need specific focus, as drone operators would have no knowledge of the pesticides. Material 
Safety Data Sheets should be handy tools for operators. Thus, washing, decontamination and 
first-aid facilities require more detailed clauses that can help. 
 

d. All aerial operations shall be notified to the public not less than twenty-
four hours in advance through competent authorities (written intimation 
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to be sent to the Executive Officer of the respective Gram Panchayat 
&Panchayat Samiti, as well as the concerned Agriculture Officer of the 
area, at least 24 hours in advance). 

 
In the SOP, competent authorities have been mentioned as Panchayat Samithi. However, 
Panchayat Samithi’s do not have a listed specific function on what to do with this intimation. 
Government has not gazetted a related task. Panchayat laws do not have clause or a provision 
which binds the Panchayat Samithi authorities to act upon such intimation. Consequently, 
intimation to panchayat’s does not automatically mean public will be intimated. The word 
intimation conveys an irresponsible necessity. There is no specificity to the intimation. It has 
to be a written communication, with sufficient details.  
 
Given the potential of aerial spraying, role of Panchayats need to be broad-based, and not 
relegated to a mere receiver of intimation. Further, a 24-hour window period is a very short 
notice. It should be atleast 6 days, given the nature, function and characteristics of the 
Panchayats. Since Panchayats usually employ a person to shout out intimations/ information 
within the village, drone related spraying information can develop into a substantial 
expenditure for the panchayat. A payment mechanism for Panchayats to undertake this task of 
informing public about drone-related spraying operations is not specified in the SOP. 
 

e. Animals and persons not connected with the operations shall be prevented 
from entering such areas for a specific period 

 
Fenced off plantations are usually of substantial area. Yet, most plantations include homes of 
agricultural labour. In Kerala, endosulphan was sprayed aerially on cashew plantations which 
includes human settlements and water bodies. Unlike plantations, cropped areas in India are 
complex, open and non-segregated. Homes, schools, water bodies, biodiversity areas, etc are 
all inter-mixed. Animals pass through narrow paths between agricultural fields to reach grazing 
areas and water holes. Individuals walk through fields to reach their own fields or work areas.  
 
In an Indian village, applying this clause can be challenging. Unfortunately, this SOP document 
does not go beyond this sentence. It does not discuss how this can be made possible. Who 
enforces such prevention? Since most villagers and animals use a pre-determined regular route 
to reach their destination or work area, this stipulation actually prevents them from doing their 
work. Animals may have to be prevented from going for grazing or drinking. Since prevention 
is mandatory, drone operators have a responsibility to take cognizance of such needs and 
provide alternatives. Preventing animals and people (especially children) from going about 
their routine life constitutes violation of their fundamental rights to life and livelihood. Drone 
operators have the responsibility to compensate such losses. In a typical village, if this 
prevention is repeated number of times the aerial application by drones is done, it becomes a 
serious, permanent violation. 
 

f. The pilots shall undergo specialization training including clinical effects of the 
insecticides (details on Pilot Training are given at point no.5.4 of this SOP). 

 
Interestingly, in (5.4.i) it is mentioned that “Only DGCA certified pilots shall be permitted to 
fly the agri drones.” In general, DGCA certification will be about drone flying capability, and 
not about pesticide spraying. Pilots need training on handling hazardous pesticides as payloads. 
Ministry of Agriculture does not take responsibility to capacitate drone pilots on this dangerous 
endeavour, even though it shows eagerness to liberally sanction aerial spraying of pesticides 
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by drones. Suggested training module by NIPHM (5.4.ii) does not inspire the same rigour as 
the hazard demands. It is most likely to be online module, as the Ministry seems eager to 
facilitate drone usage in agriculture. 
 
Critical observations on SOP contents: 
 

 The section 4 is titled as “Details, precautions and pre-requisites etc. 
for drone based pesticide application”, which gives an impression that 
these are not standards and non-mandatory. 

 Green zones are basically defined negatively in the Drone Rules, 2021, 
as not being yellow or red zones. Since pesticides are hazardous 
material, green zones need to be specified as per parameters that apply 
to hazardous environments. In this SOP (4.1.i) mentions that “No 
prior    permission is required for operating an unmanned aircraft 
system in a green zone.” Notion of green zones gives an impression 
of free hand, from the standpoint of drone usage, which automatically 
is taken for pesticide application using drones. This SOP should have 
defined green zones, especially in relation to the functionality of 
drones in pesticide application. 

 In 4.1.v, it is mentioned that “Ensure drone is in good condition (not 
damaged) and fit for flying safely.” Who has to ensure this is not 
clear. 

 In 4.1.xiv, it is mentioned that “Set up the least buffer zone (as 
specified by DGCA/ CIB&RC) between drone treatment and the 
non-target crop. SOP does not explain how this buffer zone is a 
relevant standard in terms of efficacy of spraying and prevention of 
hazard due to pesticides. If this stipulation is intended to protect the 
neighbouring, non-target crop, the Committee does not explain how it 
is made possible without technical specifications. 

 SOP document fails to specify buffer zone with either geofencing or 
GPS coordinates. It also leaves out specific percentages of a buffer 
zone, for a specific spraying zone. With crops abutting each other, a 
buffer zone if applied would leave out a certain percentage of targeted 
crop zone from spraying, defeating the purpose of protection from 
pests for the entire crop.  

 In fact, Section B of this document is much more specific on 100 m 
distance. It says “Drone should be operated 100 m away from water 
bodies, residential areas, fodder crops, public utilities, dairy, poultry 
etc. during soil and crop nutrient application.” Section A which is about 
pesticide application is laconic and does not mention this. 

 DGCA is not competent to specify a buffer zone in a crop, because it lacks 
competency. Committee that prepared this SOP seemed to be clueless on how to 
specify this buffer zone. Ultimately, it is left to the operator (section 5.1.iv). 

 In 4.1.xv, this SOP tries to standardise 100 m as buffer zone between a water source 
and spraying area. Apart from the vague language, it’s not clear as to how 100 m of 
buffer zone has been arrived at. It also does not specify what kind of water sources 
– well, borewell, canal, tank, storage tank, etc. 

 This SOP includes a section titled, “Critical parameters to be considered for Drone 
based pesticide application”. This kind of language does not convey strict adherence 
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to standards. In this section, 7 parameters are titled as drone related and 5 
parameters are related to pesticides/ insecticides. All 12 parameters are worded like 
precautions. No technical standards have been stipulated in these precautions.  

 A provision titled “Environmental Limitations” says this: “The drone based spray 
that may be permitted under the conducive weather conditions to get the best results 
in terms of appropriate Wind speed, Temperature& Relative Humidity etc.” This text 
is abstract, meaning nothing. This SOP should have specified conducive weather 
conditions, since bioefficacy is dependent on them. On the other hand, 
environmental limitations should have been given deeper treatment in this 
document, since aerial spray is likely to impact surrounding environment more than 
the targeted crop or pest. 

 In 5.2.ii, it is categorically mentioned that “The dose has to remain within the range 
approved by CIB&RC”. Strangely, the dose is not specified here. In the draft 
notification, it was mentioned that dose can vary as per droplet size, and the 
bioefficacy of the pesticides increases with decrease in droplet size. SOP could have 
included standards on dose, droplet size (nozzle) and mixing of insecticide. These 
are absent in this document. 

 This document identified drift management (5.5) as critical and lists 6 parameters 
including spray height, drone speed, droplet size, buffer zone and spray schedule. 
However, by saying these ‘be suitably adopted’, this document absolved itself. In 
the draft notification, two paragraphs that discussed nozzles, specific flying speed 
and specific flow rate were removed in the final notification.  

 In the section, safeguarding non-targets (5.6), advises are repeated on buffer zone 
and prevention of entry. The Committee seemed to have run out of ideas and lack 
imagination. Committee members have not applied their mind. These 
recommendations are inane, not rooted in reality and cannot be adhered to.  

 This document mentions that Registration is required of pesticides for drone 
application (6.0). Applications will be considered based upon the safety, 
efficacy, statutory and legal requirements. However, it is not clear whether prior 
approval from CIBRC is a requirement. It has to be given that there is specific 
limiting clause in Insecticides Act, 1968, on aerial spraying. 

 So far, DGCA has been giving conditional exemptions for aerial spraying of 
pesticides by drones, on a case-by-case. DGCA has no authority to authorise 
such exemptions. CIBRC has not challenged this. Under Insecticides Act, 1968, 
CIBRC is the sole authority to permit aerial spraying by drones. 

 Digital Sky does not include information on mandatory approval of CIBRC for 
pesticide spraying, under Insecticides Act, 1968. Drone Rules, 2021 also do not 
mention such requirement specifically. Drone lobbyists have been demanding 
single window approval, notwithstanding the fact that drone is a tool for specific 
services, and not a product in itself. Each of the services, by drone, fall under 
different legal jurisdictions. 

 
Section B: soil / nutrient application 

 
 No statutory, legal provisions have been mentioned in Section B. 
 This section has a lot of content that eulogises drones, and also gives product 

information.  
 In comparison, actual recommended procedures are more specific than in Section A, 

especially the spray height, components in krishi drone, etc.. 
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 The Committee that was tasked to develop this section of SOP included 8 members and 
5 invitees. All are from ICAR institutions. No representative from the manufacturers/ 
industry were invited or consulted. 

 This sections specifies standards before application, during application and post 
application of soil/ nutrients. Here it is specified that the drone should be flown at a 
height of 1 to 3 m above the targeted canopy of the targeted crop. Section A which deals 
with pesticide applications by drones fail to specify such height. It is entirely a different 
discussion whether this height is appropriate for drift management, and is based on field 
trials or experience. 

 Section B also mentions that the operations have to be done by a team of 3-4 persons, 
including pilot and co-pilot. 

 It mentions that each payload should be not more than 10 litres and also specifies 
forward speed between 3.0 to 6.0 m/s. 

 There is fair bit of overlap of these standards which are actually applicable for pesticide 
spraying. 

 


