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Abstract  

This review emphasizes how agri-robotics is transforming small-scale farming by solving issues related to labour shortages, inefficiency in 

conventional methods and the growing need for sustainable agricultural practices. The study examines various agri-robots suitable for near 

future adoption on small-scale farms. Examples include IARI’s seeding robot for precise planting, the Smart Core robot for automatic soil 
sampling and the Evo robot for advanced weeding. Additionally, it covers the tomato plucker robot developed by Octaneaon, a duck robot for 

weeding in paddy fields and agricultural drones utilized for targeted spraying and crop monitoring. These robots are demonstrating clear 

enhancements in operational efficiency, crop yields and optimal resource utilization. Their applications include autonomous seeding, 

intelligent irrigation, multi-functional harvesting and soil sampling, all of which contribute to enhanced precision agriculture. Government 
initiatives like Sub-Mission on Agricultural Mechanization (SMAM), Pradhan Mantri Krishi Sinchayee Yojana (PMKSY), Custom Hiring Centers 

(CHCs) and the Namo Drone Didi (NDD) scheme provide both financial and technical assistance, accelerating the adoption of these 

technologies. Experimental research indicates that drone-assisted herbicide application results in improved weed control effectiveness, 

increased yield and that diesel-powered robots are more energy-efficient. The drip irrigation systems utilizing soil moisture sensors as an 
automated irrigation method have better water use efficiency. This paper concludes that government policies, research findings and user-

friendly innovations make agri-robots suitable for small-scale farmers and foster sustainable agricultural practices.   

Keywords: agricultural drones; agri-robotics; automated irrigation; precision agriculture; small scale farmers  

Introduction 

India is an agricultural nation that has long relied on its natural 

resources. The world’s population is currently close to 8.1 billion in 

2025 and by 2050, it is projected to reach around 10 billion. To meet 

the world’s food requirements, the agriculture sector's current food 

production must increase by approximately 55 % (1). Harvesting 

fragile fruits and controlling intra-row weeds are only two of the 

numerous challenging field activities involved in crop cultivation. 

Additionally, there is a labour shortage in the agriculture industry in 

many nations since most workers prefer to relocate to metropolitan 

areas for high-paying occupations (2, 3). As a result, there is a greater 

need for agri-robotics to meet the nation’s huge population’s food 

needs. In addition, these technologies improve crop quality, ensure 

sustainability and save time (4). Furthermore, reducing post-harvest 

losses and enhancing value addition in agricultural products 

requires consistent supply of high-quality raw materials-something 

agri-robots can help achieve. 

 Agricultural field operations are highly complex and 

traditional methods often face multiple challenges-creating 

opportunities for robotic solutions. These technologies assist in the 

data collection and the automated management of various 

agricultural chores, enabling farmers to make better decisions and 

save money on labour, inputs and variable expenses. However, the 

stability of agricultural production and sustainability are also 

maintained by the development of robotics and sensing 

technologies. Therefore, the micro-dose of fertilizer is essential to the 

sustainable production of food grains, as it maximizes returns for 

impoverished farmers and minimize waste (5). As robotics engineer 

George Kontor of Carnegie Mellon University in Pittsburgh, 

Pennsylvania, notes, “intelligent robots can replace costly systems 

and become feasible for small and marginal farmers”. From the field 

level to the advanced industrial level, the employment of robots and 

smart farming technologies facilitates the completion of a variety of 

activities. The various operations such as precision seeding (6-8), 

automatic target-specific weed control (9, 10), drone spraying, 

automated irrigation (11), automatic paddy harvesting (12, 13), fruit 

harvesting (14, 15) and other agricultural operations are among their 

capabilities. 

 High purchase costs, operational challenges, limited 
adoption and a strong reliance on conventional methods are the 
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primary barriers preventing small and marginal farmers from 

embracing agricultural robotics. The first of these difficulties is that 

buying a single robot for a specific field activity is expensive and 

farmers are unable to operate the robots in their fields. Furthermore, 

farmers do not trust robots to work in their fields. Due to all these 

obstacles, small and marginal farmers are not using robots to labour 

in their fields. The scientific and commercial agricultural robotic 

systems used in a variety of field operations are covered in this 

review paper. The objectives are to present an overview of the 

functions of agri-robots, assess their applications in agriculture and 

evaluate their economic feasibility for small and marginal farmers. 

Agri-robots   

The term “robot” originates from the Czech word robota, meaning 

“forced labour”. A robot is a human-made mechanical system that 

typically operates via remote control or through autonomous 

functions, often using electromagnetic signals. Agricultural robots 

are used for tasks such as weeding, harvesting, seeding, irrigation, 

spraying and precision (smart) irrigation. These machines can 

operate either autonomously or under remote control. Automated 

robots are generally employed by large-scale farmers or plantation 

owners cultivating single crops over extensive areas, whereas 

remote-controlled robots are more affordable and can be 

purchased by small and marginal farmers for use on smaller 

holdings. 

Working of robots  

An agri-robot is a gadget that is primarily made to carry out multiple 

tasks in the agricultural industry, either autonomously or with the aid 

of remote controls and pre-programmed instructions. “Primary 

sources of power” is misleading-sensors, actuators and control 

systems are components, not power sources. The sensors are the 

robot's first functional components, primarily using infrared 

radiation to detect obstacles and boundaries. Additionally, this aids 

in the collection of environmental data using cameras, 

microphones, temperature sensors and ultrasonic sensors, which 

give the robotic system the real-time data. The control system, 

typically built around microcontrollers such as Arduino or Raspberry 

Pi, processes this sensory data to make decisions-such as whether 

the robot should move forward, stop or turn. Actuators carry out the 

remaining tasks by assisting in the movement of the robotic 

components in a particular direction with the aid of pneumatic 

cylinders or hydraulic systems. This mostly serves to move the robot 

in accordance with the task at hand. To carry out various functions, 

the actuators are mostly attached with end-effectors, which 

primarily mimic the wrist, elbow, fingers and other components of 

the human arm. The end-effectors are the last connected part to the 

cropping field. Once a task is completed, the communication 

module sends a completion signal via Wi-Fi, Bluetooth or voice-

recognition interfaces. 

Robots used by small scale farmers in agriculture   

Seeding robot by IARI 

To improve the accuracy and efficiency of seed sowing in agriculture, 
the Indian Agricultural Research Institute (IARI) created the Robotic 

Precision Planter as shown in Fig. 1. This self-sufficient system 

performs tasks such as seed placement, soil preparation and post-

sowing operations with minimal human intervention. The Robotic 

Precision Planter seeks to increase crop yields, lower labour costs 

and advance sustainable farming methods by automating the 

planting process. It is a useful instrument for contemporary 

agriculture because of its accuracy and effectiveness. Sensing 

devices, ultrasonic and infrared sensors, actuators, microprocessors, 

stepper motors, servomotors and communication and data 

processing units are some of its components (16-18). An agricultural 

robot equipped with sensors and vision technology has been used 

for seed planting and trials on paddy and maize seed sowing have 

demonstrated its practical utility (19, 20). 

Smart core robot for soil sampling  

The Smart Core Robot is an advanced system designed to automate 

soil sampling in agricultural fields (Fig. 2). For farmers and academics 

to evaluate soil health, nitrogen levels and other elements that affect 

crop growth, soil sampling is an essential duty. The goal of this robot 

is to simplify this procedure and increase its accuracy and efficiency. 

It analyses a variety of soil parameters, including pH, moisture 

content, temperature, nutrient content, texture, compaction and 

organic matter. This robot assists in the autonomous assessment of 

grapevine composition, yield, soil moisture and vegetative 

development (21, 22). 

Evo robot for weeding  

The Evo Weeding Robot is designed to autonomously detect and 

remove weeds from crop fields, reducing the need for labour-

intensive conventional methods (Fig. 3).   It seeks to replace labour-

intensive, conventional weeding techniques with an automated 

system that boosts productivity, uses less chemicals and encourages 

environmentally friendly farming methods. These robots detect and 

remove weeds without harming crops by utilizing state-of-the-art 

technology including machine vision, artificial intelligence and 

precision mechanics. In addition to removing weeds using a 

controlled device, this aids in the automated identification and 

discrimination of crops and weeds (23-26). 

 A comparative study evaluated different types of robots for 

weed control, selecting the optimal option for farmers based on 

yield and energy efficiency. As shown in Table 1, the most effective 

technique in this case is inter-row loosening using a diesel-powered 

Fig. 1. Seeding robot by IARI.  

Fig. 2. Smart core robot for sampling soil.  
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robot. Compared with diesel-powered robots, automated robots 

have the same input energy but produce less and have a lower 

energy efficiency ratio, but electric robots are far slower, have higher 

input energy and have a lower efficiency ratio. Overall diesel-

powered robots demonstrated lower energy consumption, higher 

productivity and greater energy efficiency. 

Tomato plucker by Octaneon  

As shown in Fig. 4, the Octaneon Tomato Plucker is a harvesting 

robot equipped with multiple fruit-picking arms (27, 28). This cutting-

edge agricultural robot was created to automate the tomato 

harvesting procedure (29-31). The robot, created by Octaneon, is 

intended to increase productivity, lower labour expenses and 

guarantee a superior harvest. Using advanced technologies such as 

robotics, machine learning and artificial intelligence (AI), the system 

can detect and selectively pick ripe tomatoes without damaging the 

fruit or plants (32, 33). 

Duck robot for paddy weeding  

As shown in Fig. 5, the duck robot for paddy weeding is an innovative 

agricultural solution that uses robotic mechanisms to mimic the 

behaviour of ducks traditionally employed in rice fields. This robot, 

which combines biological and robotic processes, imitates the 

behavior of ducks, which are typically used to manage weeds in rice 

fields. It tackles the problems with conventional weeding 

techniques, like a lack of workers, pesticide damage to the 

environment and ineffective weed control. By lowering the 

environmental impact of farming and promoting precision 

agriculture techniques, this robot offers a viable, economical and 

effective substitute for sustaining healthy paddy fields. 

Agricultural drones  

As shown in Fig. 6, agricultural drones or Unmanned Aerial Vehicles 

(UAVs), are equipped with sensors, cameras and other technologies 

to monitor, manage and optimise farming operations. By giving 

farmers access to real-time data, boosting crop management and 

increasing overall productivity, these are completely changing the 

agricultural sector. They can swiftly cover vast areas and offer 

insights that were previously only achievable with satellite images or 

manual labour, but at a cheaper cost and with greater precision (34, 

35). 

Application of agri-robotics in agriculture  

Autonomous precision seeding 

Agri-robots are primarily used to plant seeds autonomously and 

precisely, utilizing cutting-edge technologies such as GPS, sensors 

and machine learning to guarantee ideal seed placement, depth and 

Fig. 3. Evo robot for weeding.  

Parameters Diesel robot Electric robot 

Fuel/energy use 5.19 L/ha 3 kWh/ha 

Working speed 5 km/hr 1 km/hr 

Sugar beet yield 65.2 t/ha 65.2 t/ha 

Total energy consumption 26671 MJ/ha 29615 MJ/ha 

Energy productivity 2.41 kg/MJ 2.20 kg/MJ 

Net energy gain 171879 MJ/ha 171879 MJ/ha 

Greenhouse gas      
emission 4471 kg CO2eq/ha 4693 kg CO2eq/ha 

Greenhouse gas emission 
ratio 5.80 5.56 

Table 1. Comparative studies of different types of robots in sugar 
beet production Fig. 4. Tomato plucker by Octaneon.  

Fig. 5. Duck robot for paddy weeding.  

Fig. 6. Agricultural drones.  
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spacing. Precision agriculture, which uses automation and data-

driven insights to improve agricultural production and sustainability, 

is a burgeoning trend that includes these robotic devices. For 

instance, the field is ploughed and seeded by the driverless tractors 

as it has field efficiency of approximately 74 % compared to 45 % for 

conventional operation. Also, it has more accuracy of travelling in 

straight and takes less time to complete work (36). 

Micro-spraying by robots  

The comparison of UAVs and Knapsack sprayer for the efficiency, 

time saving and money saving and better control of weeds in the 

cropping field as shown in Table 2. These little autonomous robots 

are used in agriculture to precisely apply pesticides, fungicides, 

herbicides and fertilizer. These robots are designed to operate in a 

very effective and ecologically friendly way, reducing waste and the 

impact on the environment by instantly spraying minute amounts of 

the treatment onto the plants or areas that need it. In Barnyard 

millet and Rice the UAVs and Knapsack spraying of herbicide 

pretilachlor at pre-emergence in which UAVs spray results in saving 

of 20 times more water and 25 % of herbicide as well. In the  5-min 

spray test workers utilize a backpack spray to spray 150 plants with 

1000 mL of solution, whereas UAVs spray 100 plants on their own 

with 200 mL of solution (37). 

Multi-talented robots for harvesting  

These are the most sophisticated harvesting robots, capable of 
carrying out a variety of crop-harvesting duties. These autonomous 

and effective robots can do a variety of tasks, including sorting, 

picking or chopping crops, identifying ripe products and even 

packing. Multi-talented harvesting robots' main benefit is their 

capacity to simplify the harvesting process by integrating many tasks 

into a single robotic system, which lowers labour costs, boosts 

productivity and guarantees that crops are gathered at their best 

quality. For instance, using an algorithm method, the robot can 

detect carrots with 93 % accuracy in 4 sec and cantaloupe with 95 % 

accuracy in 2 sec (38). Also, the robot KrushiBot came in price of Rs. 

50000-100000 which is used to for tasks like pesticide spraying and 

monitoring crop health. The other robot FFRobotics Harvester came 

in price range of 30-40 lakhs which work for 20 hr/day and harvest 

9000 fruits/hr which was using artificial lighting for night harvesting of 

fruits. These both robots used for apple, strawberries, tomatoes, 

chillies, etc. 

Low-cost soil monitoring robots  

These self-sufficient, compact and affordable robots are designed to 

collect and evaluate soil data, providing farmers with up-to-date 

information on temperature, moisture content, soil health and other 

critical parameters. These robots are anticipated to be a cost-

effective choice for small and medium-sized farms as well as larger 

companies looking to reduce costs while still enjoying the 

advantages of precision agriculture. For instance, the ground robot 

measured crop and soil data with an insertion probe and camera 

(39). 

Smart irrigation 

A comparison of robotic and conventional agricultural practices in 

term of efficiency and resource use as presented in Table 2. It 

describes the application of cutting-edge techniques and technology 

to maximize water consumption in landscapes, gardens and 

agricultural fields. To minimize water waste, improve crop health 

and increase overall irrigation efficiency, it makes use of sensors, 

data analytics and automation to make sure that plants get the 

proper amount of water at the correct time. For instance, the tomato 

crop's smart irrigation system, which combines automated soil 

moisture sensor-based drip irrigation with conventional drip 

irrigation, yields more, uses more water efficiently and uses less 

water than conventional drip irrigation (40). 

 In Fig. 7, the most effective technique in this figure was drip 
irrigation based on soil moisture sensors, which offers the maximum 

water use efficiency. This is because time-based, volume-based and 

conventional drip irrigation systems do not measure soil moisture; 

instead, they irrigate according to a schedule, which causes water to 

be lost through evaporation and infiltration and not entirely utilized 

by the plants. Nevertheless, drip irrigation based on tensiometers 

determines the amount of water needed based on the tension in the 

soil micropores, which is an imprecise technique of determining soil 

moisture. However, by calculating the entire volumetric water need, 

soil moisture sensors precisely monitor soil moisture and 

automatically irrigate at the right time and amount (40). The soil 

moisture sensor-based drip irrigation is not suitable for all crops 

without adjustment as different crops have different root depths, 

water requirements and soil moisture thresholds in which the 

different calibration requirement for each crop. Also, the different 

potential issues came in these automated irrigation sensors as 

S.No. Type of robotic comparison Reason References 

1 Soil moisture sensor based automated drip 
irrigation and conventional drip   irrigation 

The automated method provides highest yield, water use efficiency, 
benefit cost ratio and lowest water requirement while conventional 

method require labour and more wastage of water 
(40) 

2 Agricultural drone and knapsack sprayer 

In this the drone spray of pre-emergence Pretilachlor @500 g/ha with 
spray fluid of 40 L/ha provide best result comparable with the 

knapsack sprayer with spray fluid of 500 L/ha with no phytotoxic effect 
as well. The drone spray saves 20 times more water and provide high 

weed control efficiency as well 

(45) 

3 Automated robotic and conventional inter-
row loosening 

In this comparison the automated robot is energy efficient, require 
less input energy and give higher yield in comparison with 

conventional method 
(46) 

4 Robotic and conventional rotary tiller 

In this comparison is basis on working efficiency and accuracy in which 
the working efficiency of robot is 1.8 times more than conventional 

operation and high accuracy due to more accuracy of straightness of 
travelling and takes less time to complete work 

(47) 

5 Robotic and conventional soil puddler 

In this the comparison is based on operating capacity, accuracy, 
number of puddling. The robot operation can done maximum tillage in 

only 2 times tillage while other conventional operations take more 
than 2 times tillage for maximum puddling 

(47) 

Table 2. Comparative performance of robotic and conventional agricultural practices in terms of efficiency, yield and resource use 
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maintenance of sensors is very important as sensors can corrode, 

clog lose proper soil contact which make the error in providing 

values. Additionally, calibration drift can also occur due to change in 

soil properties, temperature fluctuations, aging of electronics which 

causes the error in providing values. 

Weed control by Agricultural drones 

As shown in Table 3 and 4, the experiment was laid in Randomized 

Block Design with three replication in which the variable doses of 

herbicide were sprayed with knapsack sprayer in a spray fluid of 500 

L/ha, the first three treatments of T1, T2 and T3 received drone 

spraying of   pre-emergence pretilachlor @500 g/ha at different spray 

fluids of 40, 50 and 60 L/ha (Fig. 8). In this case, the spray fluid of 40 L/

ha with drone gives better results than other spray fluids of 50, 60 

and 500 L/ha, which also saves water and it also results in higher 

weed control efficiency when compared to other treatments at 15, 

30 and 45 days after transplanting. In this regard the drone spray at 

40 L/ha with 500 g/ha of pretilachlor has 80 % more yield and 22 % 

better weed control (41). This treatment has yield of net income of 

Rs. 27441 MJ/ha, B:C ratio of 2.0 and achieved highest output energy 

(Rs. 79160 MJ/ha). 

 

Performance comparison of diesel and electric weed control robot  

A comparative evaluation of robotic weed management systems 

revealed clear differences in energy use, productivity and 

operational efficiency among different power sources (Fig. 9). Diesel-

powered robots showed higher working speed and field efficiency, 

resulting in improved productivity and lower total energy 

consumption per unit area. In contrast, electric robots, despite 

having comparable input energy, operated at slower speeds, which 

reduced their energy efficiency ratio and field capacity. Diesel-

powered systems also demonstrated better adaptability to field 

conditions and sustained performance during extended operations. 

The analysis further indicated higher net energy gains and improved 

overall efficiency for diesel-powered robots. Overall, diesel-powered 

robotic systems were found to be more suitable for intensive weed 

management under field conditions (42). 

Government initiatives towards small scale farmers 

The several initiatives were taken by the government to help the 

farmers to improve the productivity, saving time and money. In this 

the global development in agro-robotics and corresponding Indian 

government initiatives are summarized in Table 5 and that are: 

 

Treatments Productive tillers/m2  No. of grains/ear 
head 

Ear head 
length (cm) 

Ear head 
weight (g) 

Test weight 
(g) 

DS of PE pretilachlor @500 g/ha with SF of 40 L/ha 180 1642 21.9 8.9 3.6 
DS of PE pretilachlor @500 g/ha with SF of 50 L/ha 168 1533 21.1 8.1 3.6 
DS of PE pretilachlor @500 g/ha with SF of 60 L/ha 135 1302 17.1 6.6 3.5 
DS of PE pretilachlor @375 g/ha with SF of 40 L/ha 151 1412 18.7 7.3 3.5 
DS of PE pretilachlor @375 g/ha with SF of 50 L/ha 133 1291 17.0 6.6 3.5 
DS of PE pretilachlor @375 g/ha with SF of 60 L/ha 117 1167 15.0 5.8 3.4 
MS of PE pretilachlor @375 g/ha with SF of 375 L/ha 165 1530 20.7 7.9 3.6 
MS of PE pretilachlor @375 g/ha with SF of 500 L/ha 132 1278 17.0 6.5 3.5 
Weedy check 99 1059 13.1 5.1 3.4 
SEd 5 51 0.7 0.3 0.1 
CD (P = 0.05) 11 108 1.5 0.6 NS 

Table 3. Effect of drone herbicide dose and spray fluid on yield attributes and yield parameters in irrigated Barnyard millet 

 

Fig. 7. Comparative analysis of different types of drip irrigation methods with water use efficiency.  

Treatments 
Weed control efficiency (%) 

At 15 DAT At 30 DAT At 45 DAT 
DS of PE pretilachlor @500 g/ha with SF of 40 L/ha 91.9 89.2 82.8 
DS of PE pretilachlor @500 g/ha with SF of 50 L/ha 89.4 86.1 78.3 
DS of PE pretilachlor @500 g/ha with SF of 60 L/ha 79.5 76.4 67.4 
DS of PE pretilachlor @375 g/ha with SF of 40 L/ha 85.4 81.3 73.0 
DS of PE pretilachlor @375 g/ha with SF of 50 L/ha 78.5 74.4 66.6 
DS of PE pretilachlor @375 g/ha with SF of 60 L/ha 70.6 63.7 50.8 
MS of PE pretilachlor @375 g/ha with SF of 375 L/ha 88.4 85.8 78.1 
MS of PE pretilachlor @375 g/ha with SF of 500 L/ha 77.9 73.2 63.1 
Weedy check - - - 

Table 4. Effect of drone herbicide dose and spray fluid on weed control efficiency in irrigated Barnyard millet 

DAT: days after transplanting.  
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Sub-Mission on Agricultural Mechanization (SMAM): This scheme is 

launched by the Ministry of Agriculture and Farmers Welfare in the 

year of 2014-15 to increase the reach of farm mechanization for small 

scale and marginal farmers. 

Eligibility: It is for all farmers, Self-help groups (SHGs), cooperative 
society, Farmer producer organizations (FPOs), entrepreneurs, etc. 

Subsidy: This program provides subsidy on newly developed 

equipment, modern machinery which provides 50 % subsidy for SC, 

ST, small, marginal and women farmers and 40 % for other farmers. 

Funding: In this 60 % funding is provided by Central Government and 

40 % by the State Government. 

Under SMAM, funds amount of Rs. 141.39 crores released towards 

drone promotion. In this 263 agri-drones have been procured by 193 

institutions of ICAR across the country. The 263 personnel from these 

institutions have undergone drone pilot training (43). 

Pradhan Mantri Krishi Sinchai Yojana (PMKSY): This scheme is 

launched by the Ministry of Agriculture and Farmers Welfare in the 

year of 2015-16 to improve the water use efficiency through micro 

 

Fig. 8. Comparative studies of different volumes of spray fluid through drone with knapsack spray.  

R1-Automated robot, R2–Diesel powered robot, R3–Electric robot R1-Automated robot, R2–Diesel powered robot, R3–Electric robot 

Fig. 9. Comparative analysis of different types of robots with their yield and energy efficiency ratio.  

Global developments in agro-robotics Indian government initiatives 

Autonomous tractors and driverless machinery (John Deere, Kubota AI 
powered tractors) 

Sub-Mission on Agricultural Mechanization (SMAM) – provides subsidies 
for farm machinery and promotes adoption of advanced tools. 

Drone based spraying and crop monitoring (widely used in USA, China, 
Japan) 

Namo Drone Didi Scheme - promotes use of drones in spraying, 
mapping and women empowerment through drone operation 

Multi-crop harvesting robots (Strawberry, Apples and other fruits in 
Europe and USA) 

Pradhan Mantri Matsaya Sampada Yojana (PMMSY) – encourages 
mechanization and technology adoption in horticulture 

IoT-Enabled Smart Irrigation Robots (Israel, Australia) Pradhan Mantri Krishi Sinchai Yojana (PMKSY) – focuses on “more crop 
per drop” by using automation and precision irrigation 

Swarm robotics for large scale planting and weeding (UK, USA) Digital Agriculture Mission (2025) – supports AI, Drones, Robotics for 
scaling Indian Agriculture 

Table 5. The global development in agro-robotics and initiatives taken by Indian government to support agro-robotics 
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irrigation, precision farming technologies and robotic system for 

precise water management. The scheme motto is “Har Khet ko 

Pani” and “Per Drop More Crop”. 

Subsidy: The government provides a subsidy of 55 % for small and 

marginal farmers and 45 % for other farmers. In J&K, the maximum 

subsidy for installing micro-irrigation system is Rs. 93750/ha. 

Funding: In this 60 % funding is provided by Central Government and 

40 % by the state government. In North-East and Himalayan States, 

the cost share is 90 % and 10 % by Center and State government. 

 In this scheme, the farmers benefitted of Jammu & Kashmir 

are 23,681 in2022-23 and 52,132 in 2024-25 with total area of 1090 ha 

area under micro-irrigation (44). 

Custom Hiring Centers (CHC) Scheme: The Government of India has 
established these centers to provide the farm machinery and 

equipment to small and marginal farmers on a rental basis. These 

are mainly formed to help the modern agriculture practices are 

affordable and accessible. 

Subsidy: To encourage the adoption of Drone technology in 

agriculture, FPOs can receive 75 % of drone cost with maximum limit 

of 7.5 lakhs. The individual farmers including SCs, STs, small, 

marginal and women can receive 50 % of drone cost with maximum 

limit 5 lakhs. 

Funding: For opening of CHCs at the village level, the project up to 

10lacs got financial assistance 80 % to the other states and 95 % to 

the North-Eastern states by the Government. 

 In this scheme, 44607 CHCs with 139319 agricultural 

machineries for renting out are registered on mobile app in which 

total of 114461 farmers are registered on this mobile app named 

CHC App (45). 

Namo Drone Didi (NDD) Scheme: It is launched in 2023 by the 

Government of India aimed to empowering women-led Self-help 

Groups by provide the drone technology for agricultural services. 

Funding: This scheme has an outlay of Rs.1261 crore from the period 
2023-26 by targeting the distribution of 15000 drones to selected 

SHGs. 

Subsidy: The scheme provides 80 % subsidy on drone costs up to 8 

lakhs and 20 % can be financed through loans under Agriculture 

Infrastructure Fund. 

Training: The 15 days training programs are also provided for SHGs 

members to ensure proper handling and operations. 

 For 2024-25, the target is to distribute the drones to 3090 to 

the selected SHGs (46). 

Challenges & Limitation  

High initial and maintenance cost  

The cost of purchasing agri-robots is very high for small and medium

-scale farmers. These are not in the range of the normal person. Also, 

the regular servicing, software updates and part replacements are 

also very expensive. 

Increase of unemployment  

There is also an increase of unemployment of the labour who are 

unskilled. The person who not having the knowledge of driving the 

robots must face the unemployment in the future. Although there is 

increase of employment for the skilful labour. 

 

High energy consumption 

It refers to the significant amount of power required to operate 

agricultural robots effectively. These robots often rely on advanced 

technologies, such as sensors, artificial intelligence, GPS and heavy-

duty mechanical components, which demand substantial energy 

input. 

Technical complexity  

Farmers and operators need training to handle, maintain and 
troubleshoot the agri-robots. A lack of skilled personnel in rural areas 

to provide support for advanced systems is a significant limitation. 

Lack of decision-making power  

Lack of decision-making power in the context of agri-robots refers to 
the limitations of robots in independently making accurate and 

context-sensitive decisions. This limitation can hinder their 

effectiveness in dynamic and unpredictable farming environments. 

Limited adaptability  

Different crops, soil types and farm layouts require specific robotic 
adaptations, increasing complexity. These often struggle in extreme 

weather conditions like heavy rain, snow, or dust storms. The 

navigation in uneven or densely planted fields can be challenging for 

many robots.  

 

Conclusion  

The integration of agri-bots with the small farms has the potential to 

revolutionize traditional farming practices. This technology can 

significantly reduce labour costs and enhance productivity and 

increase the effectiveness of sowing, weeding and harvesting. To 

make agribots available to small-scale farmers, several issues will 

come which consists of high initial costs, lack of technological 

knowledge and small landholding sizes must be resolved. To 

maximize benefits, governments, research institutions and private 

companies should focus on developing cost-effective, easy-to-use 

robotic solutions for small scale farms. Farmers can embrace these 

technologies with the support of cooperative-based machinery 

sharing arrangements, training programs and financial assistance. In 

the long run, agri-robots have the potential to empower small 

farmers, addressing labour shortages and climate change issues 

while improving agriculture's sustainability, efficiency and 

profitability.  
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