
ICAR-CIAE, Bhopal
The ICAR - Central Institute of Agricultural Engineering (CIAE), Bhopal 
was established on 15  February 1976 to increase the role of th

engineering interventions in agriculture and allied areas and 
accordingly it has been instrumental in mechanization of Indian 
agriculture since inception. Engineering interventions in production 
and post-production agricultural activities have contributed in 
enhancing productivity, reduction in cost of production, timeliness in 
farm operations and reduction in drudgery and thus the 
modernization of Indian agriculture. Precision farming, automation of 
unit operations, applications of sensors, machine learning, artiϐicial 
intelligence, internet of things and robotics in agriculture, 
autonomous farm vehicles, smart packaging,  mobile based  
applications for agriculture machinery, smart irrigation and storage 
management are some of the areas that CIAE aspire to put its thrust in the development of indigenous, cost effective, faster and reliable 
tools, machinery and applications for the prosperity of farmers and agri-businesses.

Contribution of CIAE in Agricultural Mechanization
The Institute is mainly engaged in R&D and extension activities, for accelerating the pace of agricultural mechanization, with the objective 
of increasing productivity, per unit time and per unit input for all farm operations ranging from land preparation to harvesting, threshing 
and post-harvest management. During nearly 5 decades of its existence, more than 500 farm tools, gadgets, implements, equipment and 
machinery of varying capacity, from manual to animal and power operated have been developed of which more than 180 have been 
commercialized. The major objective of developing these equipment and machinery has been to introduce and promote mechanization in 
Indian agriculture which was mainly primitive and using inefϐicient manual and bullock operated tools and implements. These improved 
farm machines have contributed in enhancing farm mechanization level in the country to 47%. Many of the developed equipment have 
been multiplied by the Institute's Prototype Manufacturing unit and more than 40,000 prototypes have been supplied for prototype 
feasibility testing and frontline demonstration. The CIAE has a strong linkage with State Development, agricultural engineering and farm 
machinery industries for commercial exploitation of developed technologies. More than 5,000 entrepreneurs and 1,00,000 farmers have 
directly availed training and technology from the CIAE. State Agro-Industries Development Corporation of Madhya Pradesh, Maharashtra, 
Rajasthan, Odisha, Gujarat and Uttar Pradesh are already manufacturing machinery developed by CIAE. 

The development of improved tools, equipment and machines for mechanization of pre and post-production operations and their large-
scale adoption by farmers/producers has brought a sea change in their economic status through saving of time and inputs, larger coverage 
area, efϐicient timely operations for next crop and add value to farm produce. Also, mechanization has helped to diversify into fruits and 
vegetable production, dairying and in many cases ϐishery. Many equipment designed and developed by the Institute and AICRPs have 
helped in utilizing bio-waste (animal dung, crop residues etc.) for producing bio-energy and helping in clean and green energy. It has been 
observed that wherever mechanization has been adopted, the farmers have gained economically. The input cost in production agriculture 
has been reduced by 20-30% with proven improved farm machinery.

Major outputs of the Institute during last 10 years 
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Start Ups  promoted  125  Copyright  registration  granted  11  

Research  articles  in  peer  reviewed  Journals  702  Memorandum of Understanding (MOU)  41  

Entrepreneurship  Development  
Programmes  Organized  (beneϐiciaries)  128 (2532*)  Commercial  Testing  of  Agricultural  

Machinery  (test  reports  released)  
1481  
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CIAE can offer
In order to foster strong links with academia, industry and other stakeholders for collaborative research, technology transfer, and 
specialized human resource development, services offered to industrial partners, government organizations, and other agencies in niche 
areas are:
 Design, development, testing and commercialization of farm equipment for different crops, farm 

sizes and agro-climatic conditions; processing technologies for different crops and scale of 
operation; solar and bio-energy based gadgets, rainwater harvesting and on-farm water 
management practices.

 AI, IoT, Robotics, sensors and mechatronics based technologies for pre and post-harvest precision 
agriculture 

 Man-machine-environment concept including gender issues in development of agricultural 
machines leading to increased efϐiciency, human comfort and safety in agricultural operations.

 Manufacturing technology and large scale prototype production to make quality machines 
available for demonstration and feedback for reϐinement.

 Application of computers in design, simulation, analysis and presentation of data for increased efϐicacy of research in the ϐield of 
agriculture in general and agricultural engineering in particular.

 Improved hand tools, animal, power tiller, tractor drawn and self-propelled agricultural 
machinery.

 Post-harvest technology, agro-processing and food technology package for promotion of agri-
business.

 Technology for Integrated energy management and renewable energy appliances.
 Technology reϐinement, up-scaling and commercialization. 
 Skill up-gradation and support for manufacturers/entrepreneurs in CAD/CAM and 

manufacturing technology.
 Scientiϐic support to manufacturers/entrepreneurs in technology development based on their 

own novel ideas.
 Sharing R & D facilities for research collaborations.
 Quality evaluation and testing of equipment (machineries)/products.
 Consultancy and contractual research/IPR issues. 
 Training in design, testing, manufacturing, operation and management of agricultural machinery.
 Vocational training to farmers, farm women, rural youths and village artisans for self-

employment.
 Training to Researchers Extension Functionaries and Subject Matter Specialists on various 

aspects of mechanization.
 International Training programmes for foreign nationals in the area of agricultural engineering.
Strengths of CIAE
 Highly qualiϐied and experienced scientists from various disciplines to address inter-disciplinary 

research
 Well-developed laboratories for high quality research in the ϐield of agricultural mechanization 

for crop production, processing & value-addition, renewable energy and irrigation water 
management.

 Computer Aided Design facilities for design of agricultural machinery.
 Training facilities for manufacturers and village artisans for manufacturing promotion.
 Liaisoning with manufacturers and allied agro-industries
 Experience in consultancy projects.
 Network of 54 cooperating centres of AICRPs in all agro-climatic regions of the country.
 Prototype Production Centre with modern workshop machine tools to undertake manufacturing 

of proven agricultural machines for multi-location evaluation.
 Well-equipped Instrumentation cell.
 Experimental farm of 40 ha area with 4 water harvesting ponds. 
 The Soybean Processing Unit is the only centre of its kind in Asia with specialized facilities for 

soybean processing.
 Centre of Excellence on Agri-electronics and Automation in Agriculture for promoting Robotics, 

UMV etc.
 Close linkages with Agro-Industries, Machinery Manufacturers, other R & D organizations, 

International Organizations, States Departments, DOAC & FW (M&T) and other associated ministries.
 State of the art Library with over 131 Journals, 4721 bounded journals and 12,000 books.
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International  Training  Programmes  
organized  (beneϐiciaries)  

7 (61 )*  Prototype  supplied  42,893  

ICAR sponsored  Summer  School/  Winter  
School/  Short  Course/  CAFT  organized  

32 (514 )*  Awards  received   28  

Model Training Courses, sponsored by 
DoAC & FW, Government of India  

6 (118*)  Revenue  generation  (Rs.  in  lakh)  1481  

 (* No. of Beneϐiciaries)



Divisions and their Activities
Divisions

 

Activities

 

AMD-Agricultural 
Mechanization 
Division 

 
Technology and machinery development for tillage, seeding, interculture, plant protection, harvesting 
and threshing operations for cereals, oilseeds, pulses, horticultural crops and also on specialized 
technologies for conservation agriculture, precision farming. 

  

APPD-Agricultural 
Produce Processing 
Division

 
R&D on post-harvest operations by evolving technologies and development of appropriate machinery 
for processing, value addition and loss reduction for major crop commodities. 

 

AEP-Agricultural 
Energy and Power

 
 

R&D on various issues of efϐicient utilization of energy, crop residue management, bio-fuels, application  
of renewable energy technologies for rural Industries and households for various environment friendly 
on-farm and off-farm uses.

 

 

IDED-Irrigation and 
Drainage 
Engineering

 Undertakes studies on development of technologies for efϐicient irrigation and drainage, testing and 
evaluation of sprinkler and drippers. It also undertakes hydrological studies to recharge ground water, 
soil and water conservation.  .  

 

CESPU-Centre of 
Excellence for 
Soybean Processing 
& Utilization

 
Dedicated to promote and develop equipment and technologies for processing and value addition of 
soybean. The use of by-products as well as microbes through genome editing for development of food  
products is being attempted at the center, for tapping its true potential as a source of protein.

 
 

CEAAA -Centre of 
Excellence on Agri-
Electronics and 
Automation in 
Agriculture

 

This focuses on developing and promoting advanced technologies such as IoT, sensors, robotics, and 
automation for enhancing productivity and efϐiciency in farming. It serves as a hub for research, 
innovation, and skill development in smart and precision ag riculture.

 

TTD-Technology 
Transfer Centre

 The main focus of the centre is popularization and commercialization of ICAR-CIAE developed 
technologies, through industrial liasioning, capacity building of stakeholders including entrepreneurship 
development, business incubation and IPR management.

 

KVK-Krishi Vigyan 
Kendra, Bhopal

 
 

The KVK is committed to bridge the gap between the technology developed at the research institutions 
and its adoption at the ϐield level by the farmers through on farm research, technology assessment, 
reϐinement and transfer through demonstration of technology/products etc. It also conducts training of 
farmers, rural youths and extension personnel and thus, serving as the light house for overall rural 
development in the district.

 

RS -Regional Station, 
Coimbatore (TN)  

Regional Station (RS), located at Coimbatore has been carrying out R & D agro industrial extension 
activities for the past three decades and successfully fulϐilling reϐinement and adoption of 
mechanization technologies, product improvement and transfer of technology to manufacturers in the 
southern states of India.  

 
All India Coordinated Research Projects (AICRPs) and their Activities
Four All India Coordinated Research Projects are being coordinated from CIAE.
AICRP on Farm Implements & Machinery (FIM)
The mandate of this AICRP is to conduct research and development on farm implements and machinery for different agro-climatic regions 
of the country, prototype production, feasibility testing and promotion of manufacturing through industrial extension and introduction 
and popularization of improved farm equipment.
AICRP on Energy for Agriculture and Agro-based Industries (EAAI)
This AICRP is mandated for coordinating research, development and pilot level ϐield trials in appropriate technology of renewable energy 
source viz., solar energy and biomass based gaseous, liquid and solid fuels for their appropriate applications for production agriculture, 
post-harvest operations, animal raising and rural living, singly or in combination with conventional and other new and renewable energy 
sources.
AICRP on Mechanization of Animal Husbandry (MAH)
This AICRP is coordinating research and development addressing different aspects of animal energy utilization which includes use of 
various breeds of animals for operating machinery for crop production, processing, electricity generation and water lifting etc.
AICRP on Ergonomics and Safety in Agriculture and Allied Sector (ESA)
The mandate of this AICRP is to create database on ergonomical parameters of Indian agricultural workers and to develop/adapt the 
equipment/technology/work system for increasing production, reducing drudgery and minimizing accidents in agricultural and allied 
activities through application of ergonomics. This AICRP also addresses the gender related technological issues.
CRP on Engineering Intervention in Precision Farming (PF) and Micro Irrigation Systems  
The mandates of this CRP are 

 Engineering interventions for precise application of agricultural inputs for sustainable agricultural production system under open 
and protected cultivation.

 Mechanized installation and trouble free operation of micro-irrigation systems with higher production and productivity through 
engineering interventions in agriculture and horticulture crops under the open and protected cultivation.



Laboratory Facilities available

Tillage and Soil 

Dynamics 

Laboratory

A state-of-the-art soil bin system is available for R&D studies on soil-tool 

interaction, tool-design optimization and research on soil-tillage. This facility 

will helps Industries and researchers for testing of their products under 

controlled conditions for design improvements. Performance parameters are 

measured by high accuracy sensors and the universal data acquisition system.

Seeding and 

Planting Laboratory

Instrumented sticky belt system to study seed metering mechanisms for 

design optimization of metering mechanism of seed drills, seed cum fertilizer 

drill and planters to assist researchers and manufacturers for development 

and testing of their prototypes under simulated conditions.

Plant Protection 

Equipment  

Laboratory

This facility is equipped with test rig for testing of nozzles and their spray 

pattern under simulated conditions. The laboratory is used for design 

optimization of components of sprayers and laboratory studies on efϐiciency of 

commercial designs of sprayers for their design reϐinement.

Precision Farming 

Laboratory

Advance facilities to support applied research in the ϐield of precision farming. 

Sophisticated sensors, high performance computation power and software 

programs, as well as various radiometers, calibration equipment, ecosystem 

measurement instrumentation and controllers etc. are available to facilitate 

research leading to smart automation in agriculture. The laboratory also has 

imaging set ups for normal RGB imaging, microscope equipped with digital 

imaging capabilities and hyperspectral cameras of different range of 

wavelengths (400 to 1000 nm and 900 to 1700 nm).

Ergonomics 

Laboratory

It helps to conduct scientiϐic studies on man-machine compatibility, 

ergonomic design of agricultural equipment for their safe and comfortable 

operation, development of safety gadgets for minimization of agricultural 

accidents and collection of anthropometric data of Indian male and female 

workers. 

Drone Systems 

Laboratory

The laboratory is equipped with cutting edge instruments, simulation 

platform, patternator and drone system with spraying, broadcasting, and RGB- 

multi spectral camera to conduct basic studies, design, and testing of drone 

technologies, to enhance the capabilities and potential of drones for 

applications in agriculture. 

Fruit and Vegetable 

Processing 

Laboratory

The laboratory is equipped with the system for processing of horticultural 

crops. It has plant/machinery for washing, disinfection treatment (ozone 

treatment, UV-C treatment), sorting/grading (physical as well as machine 

vision-based), cutting, peeling, carbonation, drying, packaging and storage of 

fruits and vegetables, and fruit ripening chamber.

CRP on Energy from Agriculture
The mandate of this CRP is to facilitate basic and strategic research on cutting edge renewable energy technologies for generation, 
conversion, utilization and promotion of bio-based and solar photo-voltaic energy.

Laboratories & Research Facilities
ICAR-CIAE has built great wealth of modern scientiϐic research facilities and equipment for scientists and researchers of the Institute and 
those from other R & D Institutes and universities. Hi-tech analytical equipment and instrumentation systems are integral part of the state-
of-the-art scientiϐic research facilities as these help in accurate measurement, analysis and processing. All Laboratories are well equipped 
with a broad range of instruments to provide precision measurement capabilities. 



Laboratory Facilities available

G rai n  P ro c es si n g 

Laboratory

There are laboratory scale facilities for cleaning and grading of food-grains, 

different types of drying, dehusking and polishing of rice, decortication of 

groundnut, milling and ϐlaking of millets, dal mills, oil expellers (mustard, 

peanut, soybean etc.), grinders and miscellaneous primary processing 

equipment for various agricultural commodities.

Engineering 

Properties 

Laboratory

For determination of various engineering properties of food material from 

plant or animal origin. The laboratory has the state of the art instrumentation 

capable of generating data of internationally accepted standards. Major 

instruments available in this laboratory are Hunter lab colorimeter/ 

spectrophotometer, Texture analyzer, Instron UTM, Rheometer and Particle 

size analyzer.

Storage Engineering 

Laboratory

It has been developed for augmenting the post-graduate and faculty research 

in the area of storage of biological materials. Equipment/instruments are 

available for shelf life evaluation, oxidative stability, microbial (bacteria, fungi), 

insect growth and other similar studies includes autoclave, sonicator, 

homogenizer, double distillation unit, micro balances, sensors and e-nose etc.

Food Engineering 
Laboratory

This laboratory has the facilities for different food engineering operations. 

Instruments/setups such as spray dryer, freeze dryer, membrane separation 

unit, ball mill, head space analyzer, ultrasonication probe unit, moisture meter 

and water bath are available for research work.

Microbiology 

Laboratory

Nutritional quality, quantity and the health beneϐits of cereals, pulses, oilseeds, 

millets, fruits, vegetables, medicinal plants and their food products are 

assessed and estimated in this laboratory, through micro-biological analysis. 

Farm Power cum 

Solar Energy Lab

It has facilities of solar photovoltaic systems, testing of solar panels 

efϐiciency, solar power plant and characterization of solar panel/cell and 

maintenance of the system.

Soybean Processing 
Pilot Plant

Production and demonstration of soy milk, TOFU and various other soybean 

products such as soybean full-fat ϐlour, soy ice cream, and soy biscuits are 

offered to various training groups. Other soybean processing machinery like 

vacuum packaging units, hot air dryers, soybean dehuller, heavy duty 

centrifuge, extrusion expelling unit, enrobing machine etc. are available in 

the pilot plant.

Biochemistry 
Laboratory

It facilitates bio chemical analysis of food samples, including nutritional and 

anti-nutritional proϐiling. Instruments such as gas chromatograph, UV-VIS 

spectro photometer, kjeldhal apparatus, soxhlet apparatus, ϐiber analysis 

apparatus, trans-illuminator, orbital shaker, centrifuges, electro phoresis units, 

hot air ovens, gel dryer, water bath, etc. are installed in the lab.



Bio-Fuel Laboratory It facilitates the study of various biomass based solid, liquid and gaseous 

fuels as a sustainable and green source of energy. The lab has a batch 

production facility for bio-diesel @ 50 1/batch, an in-house development.

Energy Enclave Live demonstration and outdoor experimentation on biomass gasiϐication, 

charring and briquetting technology, biogas generation, solid state biodigester, 

water scrubber for removal of CO  from biogas/producer gas, PV system, solar 2

dryer, solar cookers and solar cold storage and water heating system.

I r r i g a t i o n  & 
Drainage Laboratory

Test set up for hydraulic performance evaluation, Indoor testing set up for 

micro sprinklers, Pressure plate extractors (5 & 15 bar), Outdoor pump test rig 

for testing non-electric mono-bloc centrifugal pump sets, SSD systems with 

automated water measuring and pumping system.

Laboratory Facilities available

Food Testing 

Laboratory

The Food Testing Laboratory (FTL) of ICAR-CIAE, Bhopal, is a 

multidisciplinary facility accredited by NABL (Certiϐicate No. TC-12647) as 

per ISO/IEC 17025:2017 for chemical testing of food samples. This 

accreditation afϐirms the laboratory's adherence to international quality and 

technical standards, ensuring accurate, reliable, and credible results in food 

testing.

Central Units

Agricultural 

Knowledge 

Management Unit

The unit helps in research activities related to IT, development of software applications to meet the 

requirements of the Institute, management of database on different disciplines of agricultural engineering and  

training to CIAE staff and students on Computer Applications and IT related subjects. Training and support on 

use and softwares for statistical data analysis, word processing, preparation of presentations, etc are also 

provided by the unit.

CAD Cell The Computer Aided Design Cell of the Institute is equipped with Design and Analysis facilities and 

experienced faculty for imparting training. Customized training programmes are organized for scientists, 

research engineers and students on use of CAD in designing agricultural machinery. Large format plotter and 

printers are available for creation of high quality design documentation. 

PG Cell An outreach centre graduate school, IARI, New Delhi conducts post graduate studies in Agricultural 

Engineering. Presently 46 PG scholars of Agricultural Engineering under different disciplines are registered at 

ICAR-CIAE, Bhopal completing their course and research work.

Unit Activities

Research Workshop 

and Prototype 

Production Centre

Two workshops; one for Research and other for Prototype Production. The RW is for fabrication of new 

designs of research prototypes and setups and the PPC is meant for batch production of prototypes for multi-

location trials, pilot introduction and to meet the demand of users to a limited extent. Both workshops are well 

equipped with modern machines for machining, welding, grinding, press work, cutting and shearing, tools and 

die making, heat treatment and painting for fabrication and training of manufacturers and artisans. 





Central units

Agro Processing 

Centre (APC)

It is a model set-up which can be emulated at village level for primary and secondary processing of farm 

produces. It has graders, cleaners, ϐlour mill, ϐlour sifter, dal mill, pulverisers, packaging machines, storage 

silos, etc. Hands-on training is provided to the interested stakeholders for a live experience of running a 

processing centre.

Meteorological 

Observatory

Agro meteorological observatory of the Institute is located at 77º24'10''E longitude and 23º18'35''N latitude at 

an elevation of 498.7 m from mean sea level. Rainfall, min and max temperature, relative humidity, pan 

evaporation, wind velocity and Bright Sun Shine (BSS) are measured on regular basis and used in various 

studies.

Library A state-of-art Library having a collection of books on Agricultural Engineering and its allied subjects, to serve 

the needs of Scientists and other research personnel and students. The foreign and national periodicals are 

subscribed to keep track of the current scientiϐic/ technical developments. Besides, volumes of bound journals, 

bulletins, thesis, BIS Standards, CD-ROMs, and reprints, database/literature search facility is available.

Unit Activities

Research Farm Total land area of the Institute is 94 ha, having crop cultivation in 27 ha, Orchards in 11.5 ha and Water 

harvesting ponds in 10.5 ha area. The farm is managed by Farm Production & Field Research Management 

Section.

International Training 
Centre (ITC)

The ITC has 12 air conditioned double bedded rooms with in-built wardrobes. Each room has multi channel TV 

and Internet connectivity. Exclusive conference hall and dining hall in the centre provide an excellent ambience 

for the conduct of international conference and training with all basic comforts and service. 

Guest House The Institute has a well-furnished Guest House and a Trainees Hostel. The guest house has 8 VIP and 20 double 

bedded rooms to accommodate 48 guests. Every room has attached bathroom. A 24x7 broadband internet 

facility is also available to the Guests.
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