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UNIT-3: AGRICULTURE PRODUCTION AND PRODUCTIVITY 



AGRICULTURAL PRODUCTION 

 

 Agricultural production refers to the total output of crops, livestock, fisheries, and forestry within a given 

period. It measures the quantity of agricultural goods produced and is influenced by various factors, 

including: 

• Natural Factors: Soil quality, climate conditions, rainfall, temperature, and availability of water. 

• Technological Factors: Use of modern machinery, high-yield seed varieties, irrigation techniques, and 

biotechnology. 

• Economic Factors: Market demand, input costs (fertilizers, pesticides, labor), and government policies. 

• Institutional Factors: Land tenure systems, agricultural extension services, research institutions, and 

cooperative farming. 

 



RESOURCE USE AND EFFICIENCY 

 Agricultural production and productivity depend on the efficient use of resources such as 

land, water, labor, fertilizers, and energy. Efficient resource use ensures sustainability, 

reduces costs, and minimizes environmental impacts while maximizing yields. 

 Some of the key agricultural resources that are used are, 

1. Land  

2. Water 

3. Labour 

4. Fertilizer 

5. Energy 

 

 



LAND AS A RESOURCE  

 

Land acts as one of the key resource in agriculture. 

According to Ricardo “that portion of the produce of the earth which is paid to the 

landlord for the use of the original and indestructible powers of the soil.” 

Efficient Use: Crop rotation, intercropping, precision farming, and agroforestry help optimize land use. 

•Challenges: Soil degradation, deforestation, and urban expansion reduce arable land. 

•Solutions: Conservation agriculture, organic farming, and land-use planning.  



WATER AS RESOURCE 

Water is one the key resource in the world  

•Efficient Use: Drip irrigation, rainwater harvesting, and soil moistureconservation 

techniques improve water efficiency. 

•Challenges: Over-irrigation, water pollution, and declining groundwater levels. 

•Solutions: Sustainable water management, desalination, and water-efficient crops.  



LABOR AS A RESOURCE 

Labour is one of the biggest resource, in the world because labour force can be increased and  

the efficiency of labour can be increased from time to time. 

This can be done by providing upskilling programs to labour in various sector. 

•Efficient Use: Mechanization, automation, and training programs improve productivity. 

•Challenges: Labor shortages, rural-urban migration, and high labor costs. 

•Solutions: Use of technology, fair wages, and government support for rural employment.  



FERTILIZERS AND PESTICIDES 

Fertilizers and Pesticides are used by farmers for the growth of crops.  

Fertilizers are used to give an additional hand for the healthy germination of the crops while 

Pesticides are used to prevent the attack of pests and other insects on the crops.  

•Efficient Use: Precision farming, integrated pest management (IPM), and  

organic fertilizers reduce wastage. 

•Challenges: Overuse leads to soil degradation and water contamination. 

•Solutions: Site-specific nutrient management, biofertilizers, and crop rotation.  



FACTOR COMBINATION AND RESOURCE SUBSTITUTION 

•Availability of Resources: Farmers choose input combinations based on resource accessibility. 

•Technology & Innovation: Mechanization and modern technology can change factor proportions. 

•Economic Constraints: The cost of inputs influences how farmers allocate land, labor, and capital. 

•Nature of the Crop/Livestock: Different farming systems require different resource mixes (e.g., extensive vs. 

intensive farming).  



INTER REGIONAL VARIATION IN GROWTH OF OUTPUT AND PRODUCTIVITY 

 Inter-regional variation in the growth of output and productivity refers to the 

differences in economic performance across different geographic regions 

within a country or globally. These variations are influenced by several 

factors, including resource availability, infrastructure, policy environment, 

technological advancement, and human capital. 



FACTORS CONTRIBUTING TO INTER-REGIONAL VARIATION IN GROWTH OF 

OUTPUT AND PRODUCTIVITY 

1. Natural Resources & Geographic Conditions: 

 Regions rich in natural resources (e.g., minerals, fertile land) tend to have higher output 

growth. 

 Geographic disadvantages (e.g., landlocked regions, harsh climates) can hinder productivity. 

2. Industrialization & Economic Structure: 

1. Regions with advanced industries and technology-driven sectors show higher productivity 

growth. 

2. Agrarian or underdeveloped regions may lag due to lower capital investment and outdated 

techniques. 

 



3. Human Capital & Skill Development: 

1. Highly educated and skilled labor enhances productivity. 

2. Brain drain from less developed to industrialized regions widens the gap in productivity. 

4. Infrastructure & Connectivity: 

1. Efficient transportation, communication, and energy infrastructure boost production 

efficiency. 

2. Poor infrastructure limits access to markets, increasing production costs. 

 



6. Government Policies & Investment: 

1. Favorable policies, tax incentives, and investment in research & development can accelerate regional 

growth. 

2. Regions with weak governance and poor policy implementation may experience slow productivity 

growth. 

7. Technological Diffusion & Innovation: 

1. Innovation hubs (e.g., Silicon Valley) experience higher productivity due to R&D and technology-driven 

firms. 

2. Less-developed regions face a digital divide, slowing economic progress. 

8. Social & Political Stability: 

      1. Political stability and strong institutions promote business confidence and economic growth. 

      2. Conflict-prone or politically unstable regions face economic disruptions. 

 

 

 

 



IMPLICATIONS OF REGIONAL DISPARITIES 

 Economic Inequality: Higher disparities can lead to increased income inequality and 

social tensions. 

 Migration & Urbanization: People migrate to more developed regions, causing 

pressure on urban infrastructure. 

 Need for Balanced Regional Development: Governments often introduce policies 

like special economic zones (SEZs) and investment incentives to reduce disparities. 



CROPPING PATTERN SHIFTS 

 A cropping pattern refers to the spatial and temporal arrangement of crops in 

a region over a period.  

 It is influenced by climatic conditions, soil type, availability of water, and 

socio-economic factors.  

 The changes in cropping patterns can be short-term or long-term and may 

significantly impact agricultural sustainability and food security. 



REASONS FOR CROPPING PATTERN SHIFTS 

 Climate Change and Weather Variability: Rising temperatures and changing rainfall patterns force farmers 

to switch to drought-resistant or flood-tolerant crops. 

 Water Availability and Irrigation: Regions with declining groundwater levels shift from water-intensive 

crops (e.g., rice, sugarcane) to less water-consuming ones. 

 Soil Degradation and Fertility: Overuse of fertilizers and pesticides leads to soil exhaustion, prompting 

shifts to crops that require less nutrient input. 

 Market Demand and Price Fluctuations: Higher prices for cash crops (e.g., cotton, soybean) may lead 

farmers to shift away from staple food crops. 

 

 



 Technological Advancements: Improved seed varieties and precision farming techniques allow 

farmers to grow crops that were previously unsuitable for their region.  

 Government Policies and Incentives: Subsidies, Minimum Support Prices (MSP), and crop 

insurance schemes influence farmers' choices. 

 Urbanization and Land Use Changes: Conversion of agricultural land for non-agricultural 

purposes leads to a shift in cropping patterns. 

 Pest and Disease Outbreaks: Increased pest resistance and new crop diseases force farmers to 

adopt resistant or alternative crops. 



FARM BUDGET 

 Farm budgeting is the process of estimating the costs, revenues, and profits of 

a farming operation to ensure financial efficiency and sustainability.  

 It helps farmers plan production, allocate resources, and make informed 

decisions. 



TYPES OF FARM BUDGETS 

•Partial Budget – Evaluates the financial impact of a specific change in the farm 

•Enterprise Budget – Estimates costs and returns for a single farm enterprise 

•Whole Farm Budget – Provides an overview of all farm activities, including income, expenses, and 

profitability. 

•Cash Flow Budget – Tracks cash inflows and outflows to ensure liquidity and manage short-term 

financial needs. 

•Capital Budget – Assesses long-term investments 



BENEFITS OF FARM BUDGETING 

 

The following are the benefits of farm budgeting, 

 

•Improves financial planning and decision-making. 

•Helps manage risks and uncertainties. 

•Optimizes resource allocation. 

•Identifies cost-saving opportunities.  



TECHNICAL CHANGE IN AGRICULTURE PRODUCTION 

 Technical changes in agricultural production refer to advancements in technology, 

methods, and practices that improve efficiency, productivity, and sustainability. 

These changes can be categorized into several key areas: 

 Mechanization 

 Biotechnological Advances 

 Precision Agriculture 

 Irrigation Technology 

 Soil and crop Management 

  Eco-Friendly farming practises 

 Post-Harvest and Supply Chain Innovations 

 Digital and Smart farming 

 Alternative Energy Sources in Agriculture 



 Mechanization of Agricultural: It is most likely bringing modern machineries into 

agriculture like tractors, harvesters and irrigation system. Automation for planting, 

weeding and harvesting which reduces labour cost. 

 Biotechnological Advances: It is a scientific advancement known as Genetically 

Modified Organisms for higher yield and pest resistance. 

 Precision Agriculture: By using GPS-guided tractors and drones for field 

monitoring. 

 Irrigation Technology: Drip sprinklers can be used to conserve water. Automated 

Artificial Intelligence for reducing wastage of water. 

 

 



 Soil and Crop Management: Implementation of precision farming through data analytics and remote 

sensing to optimize inputs like fertilizers and pesticides. 

  Sustainable and Eco-Friendly: Integration of agroforestry, vertical farming, and hydroponics to maximize 

space and resources. Promotion of carbon sequestration techniques to reduce greenhouse gas emissions 

from farming activities. 

 Digital and Smart Farming Technologies: Use of Artificial Intelligence (AI), drones, and the Internet of 

Things (IoT) for real-time monitoring of crop health. Mobile applications and blockchain for improving 

market access and transparency in supply chains. 

o  Alternative Energy Sources in Agriculture: Solar-powered irrigation systems and biogas for reducing 

reliance on fossil fuels. Energy-efficient greenhouses to enhance year-round production. 

 

 



LABOUR ABSORPTION AND GENDER IN AGRICULTURE  

 Labour absorption in agriculture refers to the sector’s capacity to employ 

workers, particularly in rural areas where agriculture remains a major source 

of livelihoods.  

 Gender plays a crucial role in determining labour absorption patterns due to 

differences in access to resources, societal roles, and economic opportunities 

for men and women. 



GENDER AND LABOUR ABSORPTION IN AGRICULTURE 

 High Female Participation: Women make up a significant portion of the agricultural workforce, particularly in 

developing countries.  

 They engage in various roles such as crop cultivation, livestock care, and food processing. 

 Informal and Unpaid Labour: Women’s contributions in agriculture often go unrecognized and unpaid, as they are 

more likely to be involved in subsistence farming, household food production, and informal employment. 

 Access to Land and Resources: Despite their high participation, women generally have less access to land, credit, 

modern technology, and extension services compared to men. This limits their productivity and ability to transition into 

commercial farming. 

 Gender Wage Gap: Even when employed in formal agricultural jobs, women tend to earn lower wages than men due to 

discrimination, lack of bargaining power, and concentration in lower-paying tasks. 

 



GENETICALLY MODIFIED CROPS 

 Genetically Modified (GM) crops are plants that have been altered using 

genetic engineering techniques to exhibit desirable traits, such as resistance to 

pests, herbicides, or extreme environmental conditions.  

 These modifications are made by inserting genes from other organisms, such 

as bacteria, into the crop's DNA. 



BENEFITS OF GENETICALLY MODIFIED CROPS 

•Higher Yields – GM crops can produce more food per acre, helping to address food security. 

•Pest Resistance – Some GM crops, like Bt cotton and Bt corn, produce their own  

insecticidal proteins, reducing the need for chemical pesticides. 

•Herbicide Tolerance – Crops like Roundup Ready soybeans can survive herbicide application,  

making weed control easier. 

•Drought & Climate Resilience – Some GM crops are engineered to withstand extreme weather conditions. 

•Nutritional Enhancements – Examples include Golden Rice, which is fortified with Vitamin A to combat malnutrition.  



CRITICISM ON GENETICALLY MODIFIED (GM) CROPS  

•Environmental Risks – Potential for unintended harm to non-target species and biodiversity loss. 

•Superweeds & Pest Resistance – Overuse of herbicide-resistant crops can lead to the evolution of resistant 

weeds and pests. 

•Health Concerns – Although no conclusive evidence links GM crops to health risks, long-term effects remain 

debated. 

•Economic & Ethical Issues – GM seeds are often patented by large corporations, increasing dependency on 

agribusiness.  
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The End 


