
International Journal of Research in all Subjects in Multi Languages 

[Author: Priyank Joshi et al.] [Subject: Agriculture] I.F.6.133       

Vol. 12, Issue: 2, February: 2024 

(IJRSML) ISSN: 2321 - 2853 
 

16  Print, International, Referred, Peer Reviewed & Indexed Monthly Journal                       www.raijmr.com 
RET Academy for International Journals of Multidisciplinary Research (RAIJMR) 

 

  

 

 

 

 

A Study of the Current Agri Tech in India and their impact in 

Future 
 

ARSH MOHMAD VAHORA 

Research Scholar, 

ICT FINAL YEAR 

Gujarat Technological University, Ahmedabad 

 

PRIYANK ASHOK JOSHI 

Research Scholar, 

FIRST YEAR 

MAPC, IGNOU 

Abstract: 

The agritech sector in India is experiencing significant growth and development, driven by various 

initiatives and favorable market conditions. In the Union Budget 2023, the government announced an 

increased credit target of Rs 20 lakh crore for the agriculture sector, with a specific focus on animal 

husbandry, dairy, and fisheries. This move aims to address the long-standing issue of limited credit 

access for farmers, benefiting the farming community. Additionally, the government plans to adopt a 

cluster-based value chain approach to enhance collaboration among farmers, the state, and industry 

stakeholders, facilitating efficient input supply and market linkages. 

 

The agriculture industry in India holds substantial importance, contributing around 16 percent to the 

country's GDP and employing 44 percent of the national workforce. However, the agri-tech sector is 

still largely untapped, with only 1.5 percent penetration, presenting significant opportunities for 

growth. According to an Ernst & Young report, agri-tech startups in India have the potential to tap 

into a $24 billion market. 

 

The Digital Agriculture Mission (DAM) initiative, launched in September 2021, leverages advanced 

technologies such as cloud computing, earth observation, remote sensing, data analytics, and AI/ML 

models to support agri-tech startups. This initiative aims to enhance their capabilities and drive 

innovation in the sector.  The Economic Survey of India 2022-23 highlights the steady growth of the 

agriculture sector, with a 4.6 percent increase over the past six years. This growth has witnessed the 

emergence of over 1,000 agri-tech startups, further contributing to the sector's development and 

innovation. 

 

The integration of IoT sensors and blockchain technology in agriculture has significantly reduced the 

cost of monitoring farm activities while enhancing efficiency and traceability. According to the 

Economic Survey 2022-2023, agritech startups in India have raised approximately Rs 6,600 crore in 

funding from private equity investors over the past four years, indicating substantial financial support 

and growth in the sector. These developments in India's agritech landscape present significant 

opportunities for innovation, investment, and sustainable growth in the agriculture sector. (Sources: 

Union Budget 2023, Invest India, Ernst & Young Report, Economic Survey of India 2022-23, 

LakshmiSri, The Startup Lab) 
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1. India’s Agricultural Overview 

1.1 Indian irrigation and farming scenario’s overview 

Indian soil and farming have been deeply intertwined since ancient times. This relationship can be 

traced back to the Indus Valley Civilization, which was named after the river Indus that provided a 
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favorable environment for agriculture. The availability of nutrient-rich soil, deposited by the 

Himalayas, coupled with the Indus River as a reliable water source, facilitated agricultural practices in 

this region. 

 

Throughout history, farming in India has witnessed significant transformations, with the advent of 

modern technologies such as IoT, Blockchain, AI, and ML. These technological advancements have 

revolutionized various aspects of farming, leading to increased efficiency and productivity. 

Additionally, the introduction of machinery, such as tractors, has replaced traditional methods 

involving animal labor.  Despite these advancements, the primary sources of water for irrigation in 

Indian farming have remained unchanged, primarily relying on rivers and groundwater. Rivers, such as 

the Ganges, Brahmaputra, and Godavari, along with extensive groundwater extraction, serve as crucial 

irrigation resources for farmers across the country. 

 

In terms of crop classification, Indian agriculture primarily categorizes crops into two main types: rabi 

and kharif crops. Rabi crops are sown during the winter season, from October to December, and 

harvested in the spring. These crops, including wheat, barley, mustard, and peas, heavily rely on 

irrigation due to limited rainfall during the winter months. On the other hand, Kharif crops are sown 

during the monsoon season, typically between June and July, and harvested in the autumn. Rice, maize, 

cotton, millet, and soybeans are some examples of commonly cultivated kharif crops. The ample 

rainfall during the monsoon season reduces the need for extensive irrigation for these crops. 

 

While the use of chemicals such as fertilizers and pesticides were initially intended to improve 

agricultural productivity and combat pests, their excessive usage has led to unintended consequences. 

Over time, the improper and excessive application of these chemicals has resulted in a decline in 

natural soil fertility. The harmful effects of these chemicals also extend to the absence of beneficial 

microorganisms in the soil and water contamination, posing significant environmental and health risks. 

To address these challenges, various soil conservation techniques are being practiced in Indian 

agriculture. Organic farming has gained momentum as a sustainable approach, promoting the use of 

natural fertilizers, such as compost and manure, and biological pest control methods. This practice not 

only helps restore soil fertility but also reduces environmental pollution and improves the nutritional 

quality of agricultural produce. 

 

Crop rotation and mixed cropping are effective techniques used in soil conservation. Crop rotation 

involves alternating different crops in the same field to prevent the depletion of specific nutrients and 

minimize the risk of pest and disease infestations. Mixed cropping involves cultivating two or more 

crops simultaneously in the same field, promoting resource optimization, increasing biodiversity, and 

enhancing soil fertility. 

 

Conservation tillage practices, such as zero-tillage or minimum tillage, have gained prominence in 

recent years. These practices involve reducing the intensity of plowing and leaving crop residues on the 

field to protect the soil from erosion caused by wind and water. By minimizing soil disturbance, 

conservation tillage practices help maintain soil structure and moisture retention.  Furthermore, 

watershed management approaches, including the construction of contour bunds, check dams, and farm 

ponds, play a vital role in soil and water conservation. These measures prevent soil erosion, enhance 

water availability during dry periods, and contribute to sustainable irrigation practices by conserving 

rainwater and recharging groundwater. 

 

1.2 Water Availability in India 

Water availability is a critical aspect that shapes agricultural practices and sustains livelihoods in India. 

With a vast geographical area of 328.7 million hectares and a diverse climate, the country relies on 

various water sources for irrigation. Understanding the percentage distribution of these sources and 

their regional significance provides valuable insights into the complex water availability landscape. 
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Surface water plays a vital role in India's irrigation practices, accounting for a significant portion of the 

water used for agricultural purposes. Major rivers such as the Ganges, Brahmaputra, Godavari, and 

Krishna, originating from the Himalayas and other mountain ranges, serve as essential water sources. 

These rivers traverse through different parts of the country, supplying water for irrigation in the 

northern and eastern regions. Canals, reservoirs, and other irrigation infrastructure are constructed to 

divert and store surface water, ensuring its availability during critical periods. 

 

Groundwater, another crucial source of irrigation water, has gained prominence due to its reliability 

and accessibility. India's diverse hydrogeological characteristics result in varying groundwater 

availability across different regions. The Indo-Gangetic plains, including states like Uttar Pradesh, 

Punjab, and Haryana, possess significant groundwater resources, extensively utilized through tube 

wells and other extraction methods. Other regions, such as Maharashtra, Gujarat, and Rajasthan, 

heavily rely on groundwater for irrigation, often using wells and boreholes to access water from 

aquifers. 

 

To comprehend the water availability scenario in India, key statistics and trends provide valuable 

insights. The average annual precipitation, including snowfall, is estimated at 4000 BCM (Billion 

Cubic Meters). This abundant precipitation forms the primary basis for the country's water resources. 

However, it is crucial to note that this precipitation is subject to seasonal and regional variations, with 

some parts experiencing excess rainfall while others facing scarcity. 

 

The estimated annual rainfall in 2011 reached 3669.35 BCM, contributing to the overall water 

resources potential in the country. Alongside rainfall, water resources are derived from various sources, 

including glaciers and natural reservoirs. The average annual water resources potential in India is 

estimated to be around 1869 BCM. These resources serve as the backbone of water availability for 

irrigation and other purposes. 

 

Per capita water availability is an essential indicator of the water situation in a country. In 2001, India 

had a per capita water availability of 1816 cubic meters, which declined to 1544 cubic meters in 2011. 

This decline can be attributed to the growing population and increased demands on water resources. It 

highlights the need for efficient water management practices and conservation measures to ensure 

sustainable water availability for agricultural activities. 

 

In terms of utilizable water resources, both surface water and groundwater contribute significantly to 

irrigation. Surface water resources account for an estimated 690 BCM, while groundwater resources 

contribute approximately 431 BCM. Together, these sources provide a total estimated utilizable water 

volume of 1121 BCM. However, it is crucial to manage and utilize these resources judiciously, 

considering the potential risks associated with overexploitation and depletion of groundwater reserves. 

Live storage capacity, a measure of water storage infrastructure, plays a crucial role in ensuring water 

availability during critical periods. In India, the live storage capacity is estimated at 253.388 BCM, 

encompassing reservoirs, tanks, and other storage structures. These storage systems regulate water 

flow, store water during periods of excess, and release water during dry spells to support agricultural 

activities and meet water demands. 

 

Several ongoing projects aim to increase the live storage capacity in the country. With a planned 

capacity of 50.959 BCM, these projects play a crucial role in enhancing water availability and ensuring 

water security in the future. 

1. Average Annual Precipitation (including snowfall) 4000 BCM 

2. Geographical Area 328.7 million Hectare 

3. i) Census Population – 2001 1028.74 million 

    ii) Census Population – 2011 1210.19 million 

4. Estimated Annual Rainfall 2011 3669.35 BCM 
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5. Average Annual Water Resources Potential 1869 BCM 

6. i) Per Capita Water Availability (2001) 1816 Cubic Meter 

    ii) Per Capita Water Availability (2011) 1544 Cubic Meter 

7. Estimated Utilizable Water 

    i) Surface 690 BCM 

    ii) Ground 431 BCM 

    iii) Total 1121 BCM 

8. a) Live Storage Capacity 253.388 BCM 

ii) Projects Under Construction 50.959 BCM 

 

1.3 Productivity and Irregularities in Indian Agriculture: Insights and Challenges 

1.3.1 Productivity in India 

Productivity in India's agricultural sector is a crucial aspect of ensuring food security and meeting the 

demands of its large population. Analyzing the Economic Survey 20222-23, several key insights can be 

drawn. 

 

Rice, one of the primary staple crops, exhibited a net production of 120,389,000 tonnes, making it a 

significant contributor to the country's food supply. However, the net availability of rice stood at 

95,963,000 tonnes, indicating a gap between production and the quantity available for consumption. 

Similarly, wheat, another essential crop, had a net production of 93,917,000 tonnes. The net availability 

of wheat was slightly higher at 94,987,000 tonnes, reflecting a relatively better supply situation 

compared to rice.  

 

Cereals, encompassing various grains, showcased a substantial net production of 258,843,000 tonnes. 

However, the net availability of cereals was slightly lower at 232,053,000 tonnes, indicating a potential 

distribution challenge or post-harvest losses that need to be addressed.  

 

In the case of pulses, an important source of protein in the Indian diet, the net production was 

24,229,000 tonnes. Surprisingly, the net availability of pulses stood at 27,105,000 tonnes, suggesting a 

better supply situation than the production figures might imply.  

 

1.3.2 Irregularities in Farming 

In recent years, India has witnessed evident irregularities in weather patterns due to global warming. 

The year 2020 recorded the eighth warmest temperatures since 1901, with temperatures exceeding 

normal levels by 0.29 degrees Celsius. Despite the cooling influence of La Nina, extreme weather 

events like heavy rain, floods, and thunderstorms caused significant damage and casualties, particularly 

in Uttar Pradesh and Bihar. The Indian Ocean region experienced five cyclones, while the Atlantic 

Ocean witnessed over 30 tropical storms, indicating an increased frequency of such events. 

 

In 2021, abnormal weather conditions continued, with the annual mean land surface air temperature 

being 0.44°C above the long-term average. The country faced extreme weather events, including 

tropical cyclones, heavy rainfall, landslides, and droughts, impacting different regions. Maharashtra, in 

particular, experienced severe consequences, with over 340 reported deaths attributed to extreme 

weather events. 

 

These irregular weather patterns have had a profound impact on crop production in India. Erratic 

rainfall, heatwaves, and extreme weather events have resulted in crop failures, reduced yields, and 

economic losses. Wheat, rice, maize, and pulses have seen a decline in production due to the changing 

climate. Drought conditions and floods have further affected crop cultivation, posing challenges to food 

security and agricultural livelihoods Addressing these challenges and implementing mitigation and 

adaptation measures are imperative to protect agricultural systems and ensure food security in the face 

of climate change. 
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1.4 Types of Farming Techniques 

Farming techniques play a pivotal role in modern agriculture, aiming to enhance productivity, conserve 

resources, and promote sustainable practices. This extract discusses several important farming 

techniques, including drip irrigation, precision farming, organic farming, crop rotation, and aquaponics. 

Each technique is explored in detail, highlighting its benefits, crops commonly associated with it, and 

the states in India where they are widely implemented. 

 

1.Drip Irrigation: Drip irrigation is a widely used technique in areas with limited water supply. It 

offers a more efficient method of water delivery compared to traditional pipe irrigation. By delivering 

water directly to the plant roots in the form of droplets, drip irrigation minimizes water wastage and 

prevents soil erosion caused by excessive water runoff. This technique is particularly useful in regions 

with water scarcity and helps conserve water resources. Drip irrigation is commonly employed in 

various crops such as grapes, pomegranates, mangoes, oranges, sugarcane, cotton, and a wide range of 

vegetables. In India, states like Maharashtra, Gujarat, Karnataka, Andhra Pradesh, Tamil Nadu, 

Telangana, Rajasthan, Punjab, Haryana, and Uttar Pradesh are known for the extensive use of drip 

irrigation. 

2.Precision Farming: Precision farming is an advanced technique that combines technology and 

agriculture to optimize crop health and productivity. By utilizing data mining and analysis, precision 

farming ensures that crops and soil receive precise inputs, thereby minimizing resource wastage. This 

technique collects data on various parameters such as soil quality, moisture content, nutrient levels, and 

pest populations. The data is then analyzed to guide farmers in making informed decisions regarding 

crop rotation, optimal planting and harvesting times, and soil management practices. Precision farming 

is beneficial for crops across the agricultural spectrum. It provides tailored guidance for specific crops, 

ensuring efficient resource utilization and improved yields. Although precision farming requires initial 

investment, its long-term benefits justify the costs. It also promotes healthier produce by reducing the 

ingestion of harmful chemicals. Precision farming techniques are implemented in various states across 

India, enabling farmers to optimize their agricultural practices. 

3.Organic Farming: Organic farming is a technique that emphasizes the use of natural inputs and 

techniques to maintain soil fertility and promote plant growth. It eliminates the use of synthetic 

chemicals such as pesticides and fertilizers. Instead, organic farming relies on organic manure, green 

manure, and vermicompost to meet the nutrient requirements of plants. This technique minimizes the 

environmental impact of agricultural practices and fosters the production of chemical-free and nutrient-

rich food. Organic farming is associated with a wide range of crops, including fruits, vegetables, grains, 

and pulses. States such as Sikkim, Kerala, Karnataka, Maharashtra, and Uttarakhand have made 

significant strides in promoting organic farming practices. These regions provide a conducive 

environment for organic farming and actively support farmers in transitioning to organic methods. 

4.Crop Rotation: Crop rotation is an age-old farming practice that involves altering the crops grown in 

a particular area over time. It aims to disrupt the life cycles of pests and diseases, reducing their 

populations and preventing the buildup of specific pathogens in the soil. Crop rotation also allows the 

soil to replenish its nutrients naturally and mitigates the risk of soil erosion. By alternating different 

crop varieties, farmers can enhance soil health, reduce the reliance on synthetic inputs, and improve 

overall productivity. The practice of crop rotation applies to various crops, including cereals, legumes, 

vegetables, and oilseeds. Different regions in India implement crop rotation based on their agro-

climatic conditions and cropping patterns. 

5.Aquaponics: Aquaponics is an innovative farming technique that establishes a symbiotic relationship 

between aquatic animals and plants. It involves cultivating crops that require standing water, such as 

lettuce, basil, and mint, in a system that integrates fish farming. The fish waste acts as a nutrient source 

for the plants, while the plants filter the water, creating a self-sustaining ecosystem. Aquaponics 

eliminates the need for synthetic fertilizers and pesticides, promoting organic farming practices. While 

aquaponics is still emerging in India, it offers promising potential for sustainable agriculture. This 

technique can be particularly beneficial in water-constrained regions and urban farming environments. 
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Farming techniques are constantly evolving to meet the challenges of modern agriculture. Drip 

irrigation, precision farming, organic farming, crop rotation, and aquaponics are just a few examples of 

the diverse range of techniques employed to enhance productivity, conserve resources, and promote 

sustainable practices. These techniques offer significant benefits in terms of water conservation, soil 

health, crop quality, and environmental sustainability. They empower farmers to make informed 

decisions and adopt practices tailored to their specific crops and local conditions. As farming practices 

continue to evolve, it is essential to explore and adopt innovative techniques that optimize agricultural 

productivity while minimizing the impact on the environment. 

 

1.5 Soil in India  

Soil is a crucial natural resource that plays a vital role in supporting agricultural productivity and 

sustaining ecosystems. In India, a country known for its rich agricultural heritage and diverse climatic 

conditions, the soil is a key determinant of agricultural success. Understanding the characteristics, 

properties, and distribution of different soil types is essential for effective land management, crop 

selection, and sustainable agricultural practices. This extract aims to provide an overview of the various 

soil types found in India, their agricultural characteristics, water retention capacity, crops grown on 

them, and their geographical distribution. 

 

1.Alluvial Soil: Alluvial soil, derived from the deposition of sediment by rivers, is one of the most 

fertile soil types in India. It possesses high agricultural potential due to its rich nutrient content and 

good water retention capacity. Alluvial soil is primarily found in the Indo-Gangetic plains, including 

Uttar Pradesh, Bihar, West Bengal, and Punjab. Rice, wheat, sugarcane, and cotton are among the 

major crops grown on this soil. The fertility and favorable water-holding capacity of alluvial soil make 

it ideal for intensive agriculture practices. 

2.Black Soil: Black soil, also known as regur soil or black cotton soil, is another significant soil type in 

India. It is characterized by its moisture-retentive properties and high water-holding capacity. Black 

soil is predominantly found in the Deccan plateau region, including Maharashtra, Gujarat, Karnataka, 

and Madhya Pradesh. This soil type is particularly suitable for cotton cultivation due to its ability to 

retain moisture during the dry season. Additionally, crops such as soybeans and wheat thrive in the 

nutrient-rich black soil. 

3.Red Soil: Red soil, also known as red lateritic soil, is a well-drained soil type that is relatively low in 

fertility. It derives its reddish color from the presence of iron oxides. Red soil is widely distributed in 

Tamil Nadu, Karnataka, Andhra Pradesh, and Odisha. While it may lack fertility, it is suitable for 

growing crops like groundnut and millet. However, farmers often face challenges associated with low 

nutrient content and the need for proper soil management practices to enhance productivity. 

4.Laterite Soil: Laterite soil is characterized by its high concentration of iron and aluminum oxides but 

is generally deficient in essential nutrients. It is predominantly found in regions with high rainfall and 

high temperatures, such as Kerala, Karnataka, Goa, and the Konkan region. Cashew and rubber 

plantations are common in laterite soil areas. The low fertility of laterite soil necessitates appropriate 

nutrient management practices, including the addition of organic matter and fertilizers, to sustain 

agricultural productivity. 

5.Desert Soil: Desert soil, as the name suggests, is found in arid and semi-arid regions characterized by 

low rainfall and high evaporation rates. It is characterized by its low organic matter content and low 

water-holding capacity. Desert soil is predominantly found in states like Rajasthan and Gujarat. Despite 

its arid nature, certain crops like millet and mustard have adapted to these challenging conditions. 

Efficient irrigation techniques and desert-specific farming methods are essential for cultivating crops in 

this soil type. 

6.Mountain Soil: Mountain soil, also known as hill soil or upland soil, is predominantly found in the 

hilly regions of Himachal Pradesh, Uttarakhand, and Jammu and Kashmir. It is characterized by its 

shallow depth, stony composition, and susceptibility to erosion. The unique topography and weather 

conditions of mountainous areas pose challenges for agriculture. However, crops like apples and tea 

have been successfully cultivated in these regions due to their adaptability to the challenging soil and 
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climatic conditions. Soil conservation measures, such as contour plowing and terracing, are crucial to 

prevent erosion and maintain soil fertility. 

7.Peat Soil: Peat soil is characterized by its high water-holding capacity and organic content. It is 

predominantly found in the northeastern states of Assam and Meghalaya. Peat soil is favorable for 

organic farming and is particularly suitable for cultivating swamp vegetables. The high moisture 

content and organic matter in peat soil provide favorable conditions for the growth of marsh vegetation 

and support unique ecosystems in regions like the Sundarbans Delta and parts of Kerala. 

8.Saline and Alkaline Soil: Saline and alkaline soils have high salt content and are generally 

unsuitable for most crops. They are found in coastal regions and areas with poor drainage. Gujarat, 

Maharashtra, Odisha, and West Bengal are the prominent states where saline and alkaline soils are 

prevalent. Coastal vegetation, including mangroves and salt-tolerant plants, are well-adapted to these 

conditions. However, the high salt content in these soils poses significant challenges for conventional 

agriculture. Land reclamation measures, such as leaching and proper irrigation techniques, are 

necessary for sustainable agriculture in such areas. 

9.Forest Soil: Forest soil is rich in organic matter and exhibits good fertility. It is found in forested 

regions such as Assam, Meghalaya, the Western Ghats, and the Himalayan region. The presence of 

teak and bamboo in these regions indicates the suitability of forest soil for supporting diverse plant life. 

Forest soil's high organic content contributes to its water retention capacity and nutrient availability. 

Sustainable land management practices and conservation efforts are crucial for preserving the fertility 

of forest soil. 

10.Peaty and Marshy Soil: Peaty and marshy soil is characterized by its high water content and 

organic matter. It is predominantly found in the Sundarbans delta region and parts of Kerala. This type 

of soil is well-suited for organic farming and supports the growth of marsh vegetation. The high water 

content and organic matter provide favorable conditions for cultivating crops that thrive in wetland 

environments. 

11.Sandy Soil: Sandy soil is characterized by its low water-holding capacity and coarse texture. It is 

predominantly found in coastal regions and parts of Uttar Pradesh. While sandy soil presents 

challenges in retaining moisture and nutrients, certain crops like pulses and millets are well-suited to 

these conditions. Implementing proper irrigation and soil amendment techniques can help improve 

productivity in sandy soil areas. 

12.Loamy Soil: Loamy soil is highly regarded for its balanced properties, including good drainage and 

moisture retention. It is composed of a mixture of sand, silt, and clay particles, creating a fertile soil 

type. Loamy soil is widely distributed across agricultural states such as Punjab, Haryana, Bihar, and 

Uttar Pradesh. This soil type supports the cultivation of major crops like wheat and rice due to its 

optimal water retention capacity and nutrient availability. 

13.Peaty Soil: Peaty soil is known for its high organic matter content and excellent water-holding 

capacity. It is predominantly found in regions like Assam and Kerala. Peaty soil provides favorable 

conditions for cultivating crops like tea and coffee, which thrive in moist environments. The high 

organic matter content contributes to the soil's fertility and ability to retain moisture, supporting 

optimal plant growth. 

14.Lateritic Soil: Lateritic soil is characterized by its low fertility and high content of iron and 

aluminum compounds. It is found in regions such as Kerala, Karnataka, and Goa. Cashew and mango 

plantations are common in lateritic soil areas. Although lateritic soil poses challenges due to its low 

fertility, farmers can employ appropriate soil management practices, including the addition of organic 

matter and fertilizers, to enhance productivity. 

15.Coastal Alluvial Soil: Coastal alluvial soil exhibits saline characteristics and its suitability for crops 

depends on the specific location. It is found in coastal areas of Gujarat, Maharashtra, Odisha, and West 

Bengal. Coconut and paddy cultivation are well-suited to these regions due to the soil's adaptability to 

saline conditions. Proper irrigation methods and soil amendment techniques are crucial for mitigating 

the effects of salinity and maintaining agricultural productivity. 
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16.Limestone Soil: Limestone soil is characterized by its alkaline nature and is found in regions like 

Tamil Nadu, Gujarat, and Rajasthan. This soil type supports the growth of citrus fruits and grapes, 

which thrive in alkaline conditions. Farmers in limestone soil areas need to address the alkalinity 

through soil amendments to create a suitable environment for crop cultivation. 

17.Acidic Soil: Acidic soil is characterized by its low pH value and high acidity. It is predominantly 

found in states like Meghalaya and Mizoram. While the acidic nature of the soil may pose challenges 

for conventional agriculture, certain crops like pineapple and ginger have adapted to these conditions. 

Implementing proper soil amendment techniques, including liming and organic matter incorporation, 

can help neutralize acidity and improve soil fertility. 

18.Lateritic Gravel Soil: Lateritic gravel soil is characterized by poor drainage and a stony 

composition. It is found in regions like Maharashtra, Karnataka, and Kerala. Cashew and rubber 

plantations are commonly cultivated in lateritic gravel soil areas. Proper soil management practices, 

such as terracing and water conservation measures, are essential for enhancing drainage and preventing 

soil erosion. 

19.Shale Soil: Shale soil is known for its high clay content and low fertility. It is predominantly found 

in regions like Himachal Pradesh, Uttarakhand, and Jammu and Kashmir. Despite its low fertility, 

certain crops like apples and walnuts can thrive in shale soil due to their adaptability and the 

availability of adequate nutrients. Soil amendment techniques, including organic matter incorporation 

and fertilization, are crucial for improving fertility and supporting sustainable agriculture. 

20.Volcanic Soil: Volcanic soil is highly fertile and rich in minerals due to its formation from volcanic 

ash and lava. It is found in regions such as the Andaman and Nicobar Islands and the Western Ghats.  

 

Spices and coffee plantations are well-suited to volcanic soil conditions. The high fertility of volcanic 

soil eliminates the need for extensive fertilizer application, making it highly favorable for agriculture. 

India's diverse soil types play a critical role in shaping the agricultural landscape of the country. Each 

soil type has its unique properties, water retention capacity, and suitability for different crops. By 

understanding the characteristics and distribution of these soil types, farmers can make informed 

decisions regarding crop selection, irrigation methods, and soil management practices. Implementing 

sustainable agricultural practices and adopting appropriate soil conservation measures are essential for 

preserving soil fertility, increasing agricultural productivity, and ensuring long-term food security in 

India. 

 

2. Current Trends in Agri Tech all over the world 

The agricultural industry is experiencing a transformation through the adoption of advanced 

technologies known as AgriTech. This research explores the current trends in AgriTech worldwide, 

focusing on the application of automation, artificial intelligence (AI), machine learning (ML), and the 

Internet of Things (IoT) in agriculture. 

 

AI-powered automation in farming is enabling farmers to achieve more with less, improve crop quality, 

and accelerate time-to-market. Remote sensing technologies, driven by computer vision, mechatronics, 

AI, and ML, are effectively identifying and managing plants, pests, weeds, and diseases. Intelligent 

seeding methods are being developed for precise fertilization, reducing waste, and enhancing crop 

quality. 

 

Cognitive computing, the disruptive technology in agriculture, maximizes productivity by allowing 

machines to learn, understand, and interact with different environments. For instance, Microsoft's 

collaboration with farmers in Andhra Pradesh has resulted in higher yields per hectare through AI-

based agricultural advisory services. 

 

Data integration and analysis using proximity sensing, remote sensing, IoT, and image-based precision 

farming techniques facilitate real-time decision-making. AI algorithms analyze diverse data points, 

including weather conditions, soil conditions, and water consumption, leading to optimized agricultural 
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practices and improved yields. Precision farming techniques powered by AI detect diseases, pests, and 

malnutrition, reducing the use of pesticides and weedicides. 

 

AI also aids in developing seasonal forecast models to enhance farming accuracy and productivity, 

benefiting small farmers in developing countries. Drones equipped with AI-enabled cameras contribute 

to efficient field analysis and crop monitoring. Furthermore, AI-based image recognition techniques 

assist in plant identification, pest detection, and disease diagnosis, improving timely management 

decisions. 

 

Yield management is enhanced by AI, cloud computing, satellite imagery, and advanced analytics, 

enabling farmers to achieve higher average yields and exercise better control over prices. The 

integration of AI in agriculture addresses the labor challenge through increased labor efficiency and the 

utilization of chatbots for farmer assistance. 

 

The global agriculture sector is witnessing a surge in the establishment of numerous startups focusing 

on the automation of farm operations and the utilization of AI and associated technologies to enhance 

agricultural practices based on data inputs. These startups are revolutionizing the industry with 

innovative solutions. Some notable AI startups in agriculture include: 

 

1.Prospera: This startup offers a cloud-based solution that integrates data from various sources such as 

land/water sensors and aerial images. Using computer vision and AI, Prospera analyzes the data and 

provides farmers with valuable insights and recommendations for improved results in both field and 

greenhouse settings. 

2.Blue River Technology: Combining AI, computer vision, and robotics, this startup aims to reduce 

costs and minimize pesticide usage. Their technology enables the identification and differentiation of 

individual plants, allowing robots to make intelligent decisions and take appropriate actions in farm 

operations. 

3.Formbot: Founded in 2011, Formbot focuses on precision farming techniques for home farmers. 

Their open-source software system enables activities such as seed planting, weed detection, soil testing, 

and plant watering to be carried out by robots, enhancing precision in small-scale agriculture. 

4.Harvest CROO Robotics: Addressing the labor shortage in strawberry harvesting, this startup has 

developed a robotic system that utilizes machine vision and AI to detect and identify ripe berries. By 

automating the harvesting process, this technology reduces costs and increases overall competitiveness 

for strawberry growers. 

5.Gramophone (Agstack Technologies): Leveraging image recognition, artificial intelligence, and 

machine learning, Gramophone assists farmers by providing accurate information, methods, and 

materials at the right time for optimal harvest. The platform predicts pests and diseases, forecasts food 

prices, and recommends suitable products to maximize productivity. 

6.Jivabhumi: This startup is developing a "Smart" Agriculture Marketplace that optimizes the supply 

and demand for agricultural products. Integrating blockchain technology, ensures transparent 

information flow throughout the supply chain, enhancing traceability and trust. 

 

Challenges in Adoption of AI: Despite the potential benefits of AI in agriculture, several challenges 

hinder its widespread adoption: 

 

1.Insufficient High-Quality Data: AI systems require extensive data for training and accurate 

predictions. However, obtaining temporal data for large agricultural areas remains challenging. 

Developing robust machine learning models takes time and necessitates mature data infrastructure. 

2.Managing External Factors: Agriculture is heavily influenced by external factors such as climate, 

soil conditions, and pests. The effectiveness of AI-based decisions can be affected by changes in these 

external circumstances, requiring adaptable solutions. 
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3.Cost Considerations: The affordability of AI solutions is crucial for their accessibility at the farm 

level. Currently, the cost of many agricultural AI solutions is inflated. Open-source platforms can 

provide more cost-effective and structured solutions, facilitating wider adoption by farmers. 

4.Training AI in Dynamic Environments: AI technology based on computer vision requires a 

learning process that involves collecting and analyzing diverse examples in natural and dynamic field 

conditions. This ensures accurate problem-solving and enhances adaptability to different scenarios. 

5.Integration with Mobile Devices: AI algorithms and technologies can be integrated with mobile 

devices, creating an efficient platform for pest and disease detection, as well as pesticide mapping. This 

targeted approach reduces the use and cost of pesticides, minimizing their environmental impact. 

 

2.1 AI/ML and IoT in AgriTech 

The integration of Artificial Intelligence (AI), Machine Learning (ML), and Internet of Things (IoT) 

technologies in AgriTech has the potential to revolutionize the agriculture industry. These advanced 

technologies enable data-driven decision-making, enhance efficiency, optimize resource utilization, and 

improve overall agricultural productivity. However, several challenges must be addressed to fully 

realize the benefits of AI/ML and IoT in AgriTech. This paragraph explores the current challenges, 

potential solutions to counter them, and the future scope of these technologies. 

 

One of the primary challenges in implementing AI/ML and IoT in AgriTech is the availability and 

quality of data. Agriculture generates vast amounts of data, including weather patterns, soil conditions, 

crop health, and farm operations. However, collecting, managing, and integrating this data remains a 

significant hurdle. To address this challenge, there is a need for robust data infrastructure and 

standardized protocols for data collection and sharing. Governments, research institutions, and 

technology companies should collaborate to establish data platforms that enable seamless data 

integration and accessibility. 

 

Another challenge is the lack of connectivity and internet access in rural and remote agricultural areas. 

IoT devices rely on a stable internet connection to transmit data, receive instructions, and enable real-

time monitoring. However, many agricultural regions have limited or no internet connectivity, 

hindering the implementation of IoT-based solutions. To overcome this challenge, efforts should focus 

on expanding internet infrastructure in rural areas, exploring low-power and long-range connectivity 

options, and developing edge computing solutions that can operate with intermittent connectivity. 

 

Ensuring the security and privacy of agricultural data is also a critical concern. With the proliferation of 

IoT devices and data-sharing platforms, protecting sensitive agricultural data from unauthorized access, 

manipulation, or misuse becomes paramount. Implementing robust data encryption, and access control 

mechanisms, and adopting privacy-by-design principles can safeguard the integrity and confidentiality 

of agricultural data. Additionally, raising awareness and providing education on data security and 

privacy best practices among farmers and stakeholders is essential. 

 

The complex and dynamic nature of agricultural systems poses unique challenges for AI/ML and IoT 

applications. External factors such as weather conditions, pest outbreaks, and market fluctuations 

significantly impact agricultural outcomes. Developing AI/ML models that can account for these 

factors and make accurate predictions is a considerable challenge. Advanced techniques such as 

ensemble modeling, hybrid models combining physical and data-driven approaches, and reinforcement 

learning can enhance the predictive capabilities of AI/ML systems in agriculture. 

 

Cost is another barrier to the widespread adoption of AI/ML and IoT technologies in AgriTech. Many 

farmers, particularly small-scale and resource-constrained farmers, face financial constraints in 

implementing these technologies. To overcome this challenge, there is a need for affordable and 

scalable solutions. Governments, agricultural institutions, and technology providers should collaborate 

to develop cost-effective hardware, software, and sensor solutions tailored to the specific needs of 
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farmers. Additionally, exploring business models such as pay-as-you-go and shared ownership can 

make these technologies more accessible to farmers. 

 

Despite the current challenges, the future scope of AI/ML and IoT in AgriTech is promising. These 

technologies have the potential to enable precision agriculture, where resources are precisely targeted, 

reducing waste and environmental impact. AI/ML algorithms can analyze large datasets to provide 

real-time insights, enabling proactive decision-making and timely interventions. IoT sensors and 

connected devices can enable autonomous farm operations, remote monitoring, and precision 

application of resources. The integration of AI/ML and IoT in AgriTech can also facilitate sustainable 

farming practices, optimize crop management, and enhance supply chain efficiency. 

 

Furthermore, the development of AI-powered agricultural robots and drones can revolutionize farm 

operations, reducing labor dependency, and enabling precise and efficient tasks such as planting, 

harvesting, and pest control. These technologies can help address the labor shortage in agriculture, 

improve productivity, and reduce operational costs. 

 

3. Conclusion 

The exploration of current agricultural technology in India has unveiled a landscape brimming with 

innovation and promise. The integration of advanced technologies such as precision farming, drones, 

and smart irrigation systems has begun to revolutionize traditional farming practices, enhancing 

efficiency and sustainability. These technological interventions not only address the immediate 

challenges faced by the agricultural sector, such as resource scarcity and productivity constraints but 

also hold the key to shaping the future of Indian agriculture. 

 

As we navigate the complexities of a rapidly changing climate and a growing population, the 

significance of embracing cutting-edge Agri-tech becomes increasingly apparent. The positive impacts 

of these technologies extend beyond immediate gains, offering a glimpse into a future where precision 

and data-driven decision-making empower farmers to navigate uncertainties and optimize yields. 

However, it is crucial to acknowledge the existing challenges, including accessibility, affordability, and 

the need for robust infrastructure. 

 

In conclusion, the current Agri-tech landscape in India serves as a foundation for a more resilient and 

sustainable agricultural future. Continued research, investment, and collaborative efforts are imperative 

to ensure the widespread adoption of these technologies, ultimately paving the way for a transformed 

agricultural sector that can feed the nation while safeguarding the environment for generations to come. 
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