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Abstract 

Indian agriculture has evolved from traditional subsistence farming to a contemporary, technologically advanced, and productive industry 

thanks in large part to agricultural mechanization. In this study, the influence of agricultural mechanization on agricultural development from 

2013–14 to 2022–2023 is examined, together with the progress of agricultural mechanization in India from ancient times to the 

contemporary era of smart agriculture. The Economic Survey of India, ICAR-CIAE publications, and the Ministry of Agriculture and 

Farmers Welfare provided secondary data for the study. In order to evaluate the connection between mechanization and agricultural growth, 

the analysis takes into account important metrics including farm power availability and agricultural production. The results show a consistent 

rise in productivity and mechanization levels over the course of the study, suggesting a favorable correlation between the two variables. The 

study comes to the conclusion that agricultural mechanization has greatly increased agricultural output, decreased reliance on labor, and 

improved efficiency in India. Disparities in farm sizes and access to automation, however, continue to be a significant obstacle. According to 

the report, in order to guarantee sustainable agricultural development in India, inclusive policies, enhanced institutional support, and broader 

adoption of cutting-edge technologies are required. 
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Introduction 

Since ancient times, agriculture has been the foundation of 

the Indian economy, supporting a sizable population and 

guaranteeing the country's food security. Indian agriculture 

has changed dramatically throughout the ages, moving from 

primitive subsistence agricultural methods to a cutting-edge, 

technologically advanced industry. The advancement of 

agricultural mechanization has been one of the main forces 

behind this change. The use of mechanical tools, machinery, 

and equipment in agricultural tasks like land preparation, 

sowing, irrigation, harvesting, threshing, and post-harvest 

operations is referred to as agricultural mechanization. It 

comprises both basic conventional tools and sophisticated 

contemporary equipment, including irrigation pumps, 

tractors, power tillers, combine harvesters, and digital 

technologies. Mechanization plays a crucial role in reducing 

human drudgery, improving operational efficiency, ensuring 

timeliness of farm operations, and enhancing agricultural 

productivity. 

The evolution of agricultural mechanization in India can be 

traced through several distinct phases. In the ancient and 

traditional period, agriculture was largely dependent on 

human and animal power, with simple tools such as wooden 

ploughs, sickles, and bullock carts. Productivity during this 

period remained low due to limited technological 

intervention. In the early post-independence period, 

mechanization began to emerge with the introduction of 

tractors, diesel engines, and irrigation pumps, marking the 

beginning of modernization in agriculture. 

The Green Revolution period (1965 onwards) brought a 

significant breakthrough in Indian agriculture. The adoption 

of high-yielding varieties (HYV) seeds, chemical fertilizers, 

irrigation facilities, and farm machinery led to a substantial 

increase in agricultural production. During this phase, the 

use of tractors, threshers, and pump sets expanded rapidly, 

particularly in agriculturally progressive states. In the 

subsequent modernization phase, agricultural mechanization 

spread across different regions of the country with increased 

adoption of combine harvesters, power tillers, and improved 

irrigation technologies. Government policies, subsidies, 
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institutional credit, and custom hiring centers played an 

important role in promoting mechanization among farmers. 

In the present era, agricultural mechanization has entered a 

phase of technological advancement and digital integration. 

The emergence of precision farming, GPS-enabled 

machinery, drones, sensors, and ICT-based advisory 

services has transformed agriculture into a more data-driven 

and efficient system. These innovations have contributed 

significantly to improving productivity, reducing input 

costs, and promoting sustainable agricultural practices. 

Despite these advancements, the level of mechanization in 

India remains uneven across regions and farm sizes. Small 

and marginal farmers often face constraints such as high 

capital costs, limited access to credit, and inadequate 

technical knowledge. Therefore, understanding the 

evolution and role of agricultural mechanization is essential 

for identifying gaps and formulating effective policy 

measures. 

In this context, the present study focuses on examining the 

historical transformation of agricultural mechanization in 

India and analyzing its role in agricultural development. The 

study aims to provide a comprehensive understanding of 

how mechanization has evolved over time and how it 

continues to contribute to agricultural growth, productivity 

enhancement, and rural development. 

 

Review of Literature 

▪ Singh (2006) [16] evaluated the state of farm 

mechanization in India; he found that the use of 

tractors, harvesters, and irrigation equipment was 

steadily rising. According to the study's findings, 

mechanization greatly boosted output and made 

effective use of agricultural resources. 

▪ Birthal and Negi (2012) [1] The authors looked into how 

farm machinery contributed to India's agricultural 

expansion. According to their research, mechanization 

increased farm profitability, decreased labor expenses, 

and increased agricultural output. The study 

emphasized how crucial the deployment of machinery 

is to the development of sustainable agriculture. 

▪ Mehta et al. (2022) [3] The researchers looked at farm 

power availability patterns in India and discovered 

steady growth over time. The study came to the 

conclusion that greater mechanization has greatly aided 

in modernizing agriculture and raising output. 

▪ NITI Aayog (2023) [5], mechanization is essential for 

raising farmer incomes, decreasing labor shortages, and 

enhancing agricultural competitiveness. The research 

suggested that institutional assistance and legislative 

measures be used to increase access to contemporary 

machines. 

 

Objectives 

▪ Evolution of Agricultural Mechanization in India. 

▪ Mechanization and Agricultural Development in India 

(2013–14 to 2022–23) 

 

Materials and Methods 

Evolution of Agricultural Mechanization in India 

India's agricultural mechanization has changed dramatically 

over time, moving from ancient subsistence-based farming 

practices to a cutting-edge, technologically advanced 

agricultural industry. In addition to increasing agricultural 

output, this evolution has increased efficiency, decreased 

reliance on labor, and aided in rural development. The 

Traditional Period, Early Mechanization, Green Revolution 

Phase, Modernization Phase, and Smart Agriculture Era are 

the five main stages of mechanization. 

 

Traditional Period (Ancient–1947) 

Indian agriculture was mostly subsistence-oriented and 

strongly reliant on human and animal labor during the 

traditional era. Farming methods were very labor-intensive 

and had low levels of output. Hoes, sickles, wooden 

ploughs, and other simple hand tools were the main 

implements utilized. Bullocks were essential to 

transportation, irrigation, and land preparation. Agriculture 

saw very little technological influence at this time. Farmers 

relied on traditional farming methods, seasonal rains, and 

indigenous wisdom. Wells, canals, and manual lifting tools 

like Persian wheels were the mainstays of irrigation 

systems. Agricultural productivity remained low and 

susceptible to weather fluctuations as a result of minimal 

automation. In general, this stage of agriculture was marked 

by low productivity, a lot of work, 

and little commercialization. 

 

The Early Mechanization Era (1947–1965) 

Planned agricultural growth started in the years after India 

gained its freedom. In order to increase agricultural 

productivity, the government implemented a number of 

institutional and infrastructure reforms during this time. 

Tractors, diesel engines, and pump sets were the main 

mechanization initiatives that were implemented on a small 

scale. 

Modern farming methods were greatly aided by the creation 

of agricultural research organizations and extension 

services. However, due to financial limitations, dispersed 

landholdings, and farmer ignorance, the adoption of 

machinery continued to be sluggish. Despite these 

drawbacks, this era introduced the idea of contemporary 

agricultural inputs and machinery, laying the groundwork 

for later mechanization. 

 

The Green Revolution Era (1965–1990) 

Indian agriculture saw a sea change as a result of the Green 

Revolution, which also greatly expedited the mechanization 

process. Agricultural production significantly increased with 

the introduction of chemical fertilizers, guaranteed irrigation 

systems, and high-yielding variety (HYV) seeds. Tractors, 

threshers, irrigation pump sets, and other mechanical 

devices saw a sharp rise in use during this period, 

particularly in Western Uttar Pradesh, Punjab, and Haryana. 

For timely land preparation, planting, harvesting, and post-

harvest activities, mechanization became crucial. 

Through institutional backing, financing facilities, and 

subsidies, the government encouraged mechanization. The 

development of regionally appropriate machinery was also 

greatly aided by ICAR organizations and agricultural 

universities. Consequently, more commercialized and input-

intensive farming techniques replaced traditional 

subsistence farming in agriculture. 
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Phase of Modernization (1990–2010) 

In India, agricultural mechanization rapidly expanded and 

diversified during the post-liberalization era. The need for 

effective agricultural production systems increased 

dramatically as market integration and globalization 

increased. Combine harvesters, power tillers, seed drills, 

sprayers, and sophisticated irrigation systems were all 

widely used during this time. Beyond the areas affected by 

the Green Revolution, mechanization also extended to 

eastern and southern India. Improved access to agricultural 

loans, the development of custom hiring facilities, and the 

encouragement of private sector involvement in the 

production of farm machinery were the main goals of 

government initiatives. The introduction of mechanization 

was further aided during this time by advancements in rural 

infrastructure. 

The transition from subsistence farming to market-oriented 

agriculture made mechanization even more crucial for 

cutting expenses and boosting productivity. 

 

The Era of Smart Agriculture (2010-Present) 

The integration of digital technologies with conventional 

mechanization systems is a defining feature of India's 

present agricultural growth era. Precision farming, data-

driven decision-making, and clever farming techniques are 

becoming more prevalent in this period. Modern technology 

such as GPS-enabled tractors, drones for crop monitoring 

and spraying, automated irrigation systems, sensors, and 

Artificial Intelligence (AI)-based advising platforms are 

progressively being employed. Farmers can access real-time 

weather, market, and crop management information through 

mobile applications and ICT-based services. 

The adoption of technology in agriculture has been further 

expedited by government efforts like Digital India, e-NAM, 

PM-KISAN, and Sub-Mission on Agricultural 

Mechanization (SMAM). The emphasis now is on 

intelligent and effective resource management systems 

rather than just mechanization. 

This stage represents a shift toward sustainable agriculture, 

which combines resource optimization and environmental 

preservation with increased productivity. 

 

Mechanization and Agricultural Development in India 

(2013–14 to 2022–23)  

Mechanization has become one of the most important 

drivers of agricultural development in India over the past 

decade. The period from 2013–14 to 2022–23 has witnessed 

significant improvements in the use of farm machinery, 

including tractors, harvesters, irrigation pumps, and other 

modern equipment. These technological advancements have 

helped reduce labour dependency, lower cultivation costs in 

the long run, and improve the efficiency and timeliness of 

agricultural operations. As a result, agricultural productivity 

has shown a gradual upward trend in many regions of the 

country. 

During this period, government initiatives such as the Sub-

Mission on Agricultural Mechanization (SMAM), subsidies 

for farm machinery, custom hiring centres, and improved 

access to credit have further encouraged farmers to adopt 

modern technologies. Mechanization has also played a key 

role in addressing challenges such as labour shortages, 

rising input costs, and the need for sustainable 

intensification of agriculture. 

 
Table 1: Trends in Farm Power Availability and Agricultural 

Productivity in India (2013–14 to 2022–23) 
 

Year 
Farm Power 

Availability (kW/ha) 

Agricultural Productivity 

(kg/ha) 

2013–14 2.1 2100 

2014–15 2.18 2145 

2015–16 2.25 2190 

2016–17 2.33 2235 

2017–18 2.42 2280 

2018–19 2.52 2335 

2019–20 2.63 2390 

2020–21 2.75 2445 

2021–22 2.88 2510 

2022–23 3.02 2580 

Source: Ministry of Agriculture and Farmers Welfare, 

Government of India; ICAR–CIAE Reports; and Economic Survey 

of India (various issues). 

 

This Table presents the trends in farm power availability 

and agricultural productivity in India during the period 

2013–14 to 2022–23. The data clearly indicate a steady and 

continuous increase in both indicators over the study period. 

Farm power availability has increased from 2.10 kW/ha in 

2013–14 to 3.02 kW/ha in 2022–23, reflecting the gradual 

expansion of agricultural mechanization in the country. 

Similarly, agricultural productivity has risen from 2100 

kg/ha to 2580 kg/ha during the same period. 

The increasing trend in farm power availability suggests 

greater use of agricultural machinery such as tractors, power 

tillers, and irrigation equipment in farm operations. This 

improvement in mechanization has contributed to better 

efficiency, timely agricultural operations, and reduced 

dependence on human labour. The parallel rise in 

agricultural productivity indicates a positive association 

between mechanization and crop output. As mechanization 

levels increase, farmers are able to adopt improved 

agricultural practices, reduce operational delays, and 

enhance yield levels. Overall, the table highlights that 

agricultural mechanization has played a significant role in 

improving agricultural productivity and modernizing Indian 

agriculture during the study period. 

 

 
 

Fig 1: Trends in Farm Power Availability in India (2013–14 to 

2022–23) 

https://multiresearchjournal.theviews.in/
https://multiresearchjournal.theviews.in/


International Journal of Advance Research in Multidisciplinary https://multiresearchjournal.theviews.in 

 

186 

 
https://multiresearchjournal.theviews.in  

 
 

Fig 2: Trends in Agricultural Productivity in India (2013–14 to 

2022–23) 

 

The two charts together illustrate the trends in farm power 

availability and agricultural productivity in India during the 

period 2013–14 to 2022–23. The first chart shows a steady 

increase in farm power availability from 2.10 kW/ha to 3.02 

kW/ha, indicating continuous growth in agricultural 

mechanization and the increasing use of farm machinery 

such as tractors, power tillers, and irrigation equipment. The 

second chart shows a similar upward trend in agricultural 

productivity, rising from 2100 kg/ha to 2580 kg/ha over the 

same period. This parallel increase suggests a positive 

relationship between mechanization and productivity, 

implying that improvements in farm power availability have 

contributed to higher agricultural output by enhancing 

efficiency, timeliness of operations, and overall farm 

performance in Indian agriculture. 

 

Findings and Suggestions 

Findings 

▪ There is a consistent increase in farm power availability 

from 2.10 kW/ha in 2013–14 to 3.02 kW/ha in 2022–

23. 

▪ Agricultural productivity increased from 2100 kg/ha to 

2580 kg/ha during the study period. 

▪ The results indicate a positive relationship between 

mechanization and agricultural productivity. 

▪ Mechanization has contributed to improved timeliness 

of agricultural operations and reduced labour 

requirements. 

▪ Despite growth, mechanization is uneven across regions 

and farm sizes in India. 

▪ Advanced mechanization technologies are gradually 

being adopted in modern Indian agriculture. 

 

Suggestions 

▪ Expand access to farm machinery through Custom 

Hiring Centres (CHCs). 

▪ Provide subsidies and affordable credit facilities for 

small and marginal farmers. 

▪ Strengthen training and extension services for effective 

machinery use. 

▪ Promote precision agriculture technologies such as 

drones and GPS-based equipment. 

▪ Improve rural infrastructure to support mechanization 

adoption. 

▪ Encourage public-private partnerships in agricultural 

machinery development. 

 

Conclusions 

The study concludes that agricultural mechanization has 

played a crucial role in transforming Indian agriculture from 

traditional subsistence farming to a modern, technology-

driven system. The continuous rise in farm power 

availability and agricultural productivity indicates the 

positive impact of mechanization on agricultural 

development. Mechanization has improved efficiency, 

reduced labour constraints, and contributed to increased 

agricultural output. However, disparities in access to 

technology remain a major challenge, particularly for small 

and marginal farmers. Therefore, inclusive policies and 

institutional support are essential to ensure balanced and 

sustainable mechanization across all regions of India. The 

future of Indian agriculture lies in integrating advanced 

technologies and smart farming practices to achieve higher 

productivity and sustainability. 

 

References 

1. Birthal PS, Negi DS. Farm mechanization and 

agricultural growth in India. Agricultural Economics 

Research Review. 2012. 

2. Kumar A, Singh R, Sharma P. Impact of mechanization 

on farm income in India. Journal of Agricultural 

Economics. 2013. 

3. Mehta CR, et al. Trends in farm power availability in 

India. ICAR–Central Institute of Agricultural 

Engineering Report. Bhopal: ICAR-CIAE; c2022. 

4. Ministry of Agriculture and Farmers Welfare. 

Agricultural Statistics at a Glance. New Delhi: 

Government of India; various years. 

5. NITI Aayog. Report on agricultural mechanization and 

farm productivity in India. New Delhi: Government of 

India; c2023. 

6. Food and Agriculture Organization of the United 

Nations. Mechanization and sustainable agricultural 

intensification in Asia. Rome: FAO; c2017. 

7. Government of India, Ministry of Agriculture and 

Farmers Welfare. Annual Report of the Ministry of 

Agriculture and Farmers Welfare. New Delhi: 

Government of India; c2022. 

8. Indian Council of Agricultural Research. Vision 2050. 

New Delhi: ICAR; c2021. 

9. Central Institute of Agricultural Engineering. Status of 

farm mechanization in India. Bhopal: CIAE; c2020. 

10. National Bank for Agriculture and Rural Development. 

Status of farm mechanization and custom hiring centres 

in India. Mumbai: NABARD; c2021. 

11. Singh G. Mechanization for agricultural transformation 

in India. Agricultural Mechanization in Asia, Africa 

and Latin America. 2013;44(4):45-53. 

12. Bhattarai M, Narayanamoorthy A. Impact of 

agricultural mechanization on farm productivity in 

India. Indian Journal of Agricultural Economics. 

2016;71(2):145-158. 

13. World Bank. India: agriculture sector review—

productivity and mechanization. Washington (DC): 

World Bank; c2019. 

https://multiresearchjournal.theviews.in/
https://multiresearchjournal.theviews.in/


International Journal of Advance Research in Multidisciplinary https://multiresearchjournal.theviews.in 

 

187 

 
https://multiresearchjournal.theviews.in  

14. Directorate of Economics and Statistics. Agricultural 

Statistics at a Glance. New Delhi: Ministry of 

Agriculture and Farmers Welfare, Government of India; 

various years. 

15. Sub-Mission on Agricultural Mechanization. 

Guidelines and progress reports. New Delhi: 

Government of India; c2023. 

16. Singh S. Impact of color on marketing. Management 

decision. 2006;44(6):783-789. 

 

Creative Commons (CC) License 

This article is an open access article distributed under 

the terms and conditions of the Creative Commons 

Attribution (CC BY 4.0) license. This license permits 

unrestricted use, distribution, and reproduction in any 

medium, provided the original author and source are 

credited. 

 

https://multiresearchjournal.theviews.in/
https://multiresearchjournal.theviews.in/

