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4.1 Performance of Major Food Crops over the past decades in Agriculture

The performance of major food crops in agriculture over the past decades has been influenced
by a range of factors, including technological advancements, climate change, land use
changes, policy decisions, and shifting consumer demand. Below is a summary of how major

food crops such as rice, wheat, maize (corn), and others have performed over recent decades.
1. Rice

Rice is a staple crop for more than half of the world's population, especially in Asia. Over the

past decades, several key trends have emerged in rice production:

e Technological Advancements: The Green Revolution in the 1960s and 1970s
significantly boosted rice yields through the introduction of high-yielding varieties
(HYVs), improved irrigation systems, and modern fertilizers and pesticides. In recent
years, there has been a move toward even more advanced technologies, such as
genetically modified rice and precision farming techniques.

« Yield Growth: Rice yields have generally increased, especially in Asia. According to
FAO, the average global rice yield has risen significantly over the past 50 years,
although growth has slowed in some regions due to factors like limited land
availability and water scarcity.

o Challenges: Issues like climate change (e.g., increased temperatures, flooding, and
droughts), land and water resource constraints, and the need for sustainable farming
practices have posed challenges to rice production.

2. Wheat

Wheat is one of the most important cereal grains and is a major source of food worldwide.

The performance of wheat has been marked by several key trends:

e Technological Improvements: Wheat production saw significant increases due to the
Green Revolution, which introduced high-yielding varieties and mechanization. In
recent decades, innovations in genetic engineering and advanced agronomy practices

have continued to improve productivity.
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Yield Growth: Wheat yields have increased in many regions, particularly in
developed countries. However, growth in yield has been more modest compared to
rice and maize, particularly in developing nations due to less access to advanced
farming technology.

Challenges: Wheat production faces threats from climate change, including heat
stress, pests, and diseases. The dependence on monoculture systems in some countries

has also increased vulnerability to environmental and economic shocks.

3. Maize (Corn)

Maize is a highly versatile crop used for food, feed, and industrial purposes. Over the past

few decades, maize production has seen remarkable growth:

Technological Advancements: The introduction of genetically modified (GM)
maize, particularly those with traits like resistance to pests (e.g., Bt corn) and
herbicide tolerance, has played a major role in increasing yields. The widespread
adoption of mechanization and precision agriculture has further boosted productivity.
Yield Growth: Maize yields have increased significantly, particularly in countries
like the United States, China, and Brazil. Maize is now one of the highest-yielding
crops in the world due to advances in genetics, crop protection, and soil management.
Challenges: Climate change, including extreme weather events like droughts, can
negatively impact maize production, especially in regions that are heavily dependent
on irrigation. Maize prices and production are also linked to global commodity
markets, which can lead to volatility.

4. Soybeans

Soybeans, another major crop, have seen significant growth, particularly due to their use in

both food and non-food products:

Technological Advancements: The development of herbicide-tolerant and pest-
resistant genetically modified (GM) soybeans has led to significant increases in
production and yields, particularly in countries like the United States, Brazil, and

Argentina.
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Yield Growth: Soybean yields have consistently increased, particularly in Latin
America, where expansion in the cultivated area has also contributed to higher
production.

Challenges: Soybean farming faces concerns related to deforestation in tropical

regions, as well as environmental issues like soil degradation and pesticide resistance.

5. Other Crops (e.g., Sorghum, Barley, Cassava, and Millet)

While crops like sorghum, barley, cassava, and millet are important, their growth rates have

been slower compared to the major staples (rice, wheat, and maize). However, these crops

play significant roles in food security in certain regions.

Sorghum and Millet: Both are drought-resistant crops that have seen some yield
improvements due to research and the adoption of better varieties. However, their
production remains relatively limited compared to rice, wheat, and maize.

Cassava: This root crop has shown increases in yield, especially in Africa and
Southeast Asia, where it's a key food security crop. Advances in cassava breeding and

disease resistance have improved its production.

Global Trends in Agricultural Performance

Increase in Global Food Production: Globally, food production has generally kept
pace with population growth, and in some cases, outpaced it, due to increases in crop
yields. However, this growth has been uneven across regions.

Shift to Intensive Farming: Many countries have shifted toward more intensive
farming practices, involving heavy use of fertilizers, pesticides, and mechanization.
This has led to increased production but also concerns about soil health, water quality,
and environmental sustainability.

Climate Change and Sustainability: The impact of climate change on crop yields is
becoming increasingly evident, particularly with higher temperatures, changing
precipitation patterns, and extreme weather events. There is also a growing emphasis
on sustainable agriculture practices that balance productivity with environmental
preservation.

Shifts in Demand: Changing dietary patterns, with growing demand for animal-based

products in developing countries, have led to shifts in agricultural production. This
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has resulted in increased demand for animal feed, such as maize and soybeans, which

are driving land use changes.
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Fig 4.1 Performance of Major Food Crops over the past decades in Agriculture

4.2 Trends in food production

Trends in food production have been shaped by a variety of factors, including
technological advancements, changing diets, climate change, urbanization, and evolving
global economic conditions. Here are some key trends in food production over recent

decades:
1. Technological Advancements

Genetically Modified (GM) Crops: The use of GM crops has significantly increased in
the past few decades. Crops like maize, soybean, and cotton have been genetically engineered
for traits such as pest resistance, herbicide tolerance, and improved nutritional content. These

crops tend to have higher yields and are more resistant to diseases and environmental stress.
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Precision Agriculture: The use of data analytics, satellite imagery, GPS, and sensors to
optimize farming practices (e.g., water usage, fertilizer application, pest control) is becoming
more widespread. Precision farming helps increase yields while reducing the environmental

impact, particularly in terms of water and fertilizer use.

Mechanization: The adoption of advanced machinery for planting, harvesting, and
processing crops has increased efficiency in food production. This has led to higher

productivity on smaller areas of land, especially in developed countries.

Vertical Farming and Hydroponics: Urban farming technologies such as vertical farming
and hydroponic systems are emerging as solutions to food production in cities. These

methods allow food to be produced locally with less land use and water.
2. Sustainability and Environmental Concerns

Sustainable Agriculture: There is a growing focus on sustainable farming practices that
minimize negative environmental impacts. These include reduced pesticide and fertilizer
usage, soil conservation techniques, crop rotation, and the adoption of organic farming

practices.

Soil Health: The degradation of soil health due to over-farming, excessive pesticide use,
and monocropping is a growing concern. There has been increased awareness and efforts

toward soil regeneration techniques, such as cover cropping and no-till farming.

Water Usage and Conservation: With water becoming an increasingly scarce resource in
many parts of the world, there is a growing emphasis on water-efficient irrigation
technologies like drip irrigation and rainwater harvesting. The use of water-saving practices

in food production is becoming crucial to ensure long-term sustainability.
3. Climate Change

Climate-Resilient Crops: As the impacts of climate change become more evident, there
has been a push for developing crops that are more resilient to temperature extremes,
droughts, floods, and other climate-related challenges. For example, drought-tolerant maize

and heat-resistant wheat varieties are being developed.
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Changing Growing Seasons: Climate change is altering growing seasons in many parts of
the world. In some areas, longer growing seasons are allowing for multiple harvests, while in
others, unpredictable weather patterns are threatening food security. Crops may need to be
adjusted to fit these new patterns.

Shifts in Crop Distribution: Changing climates are affecting where crops can be grown.
Some regions are seeing changes in the suitability for certain crops, as areas that were once
optimal for traditional crops may become less viable due to temperature shifts or altered

precipitation patterns.
4. Globalization and Supply Chains

Global Trade in Food: The globalization of food production and trade has led to the
increased availability of a wider range of foods worldwide. This is driven by improved
transportation and logistics, as well as trade liberalization.

Consolidation of Agribusiness: Large agribusinesses and food corporations are
increasingly controlling food production, processing, and distribution. This has led to more
standardized products and a greater reliance on global supply chains. However, this can also
result in vulnerability to global disruptions, such as supply chain bottlenecks or price

volatility.

Food Security and Supply Chain Resilience: In recent years, there has been growing
concern over the resilience of global food supply chains. Disruptions due to pandemics,
geopolitical conflicts, or climate events have highlighted the need for more resilient food
systems that can withstand shocks.

5. Shifts in Consumer Demand

Changing Diets: As incomes rise in developing countries, there has been an increase in
demand for animal-based products such as meat, dairy, and eggs. At the same time, there is a
growing interest in plant-based diets, organic foods, and sustainable, locally produced food in
developed nations. These shifting consumer preferences are influencing the types of crops
and animals that are prioritized in food production.
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Health and Nutrition: There is a growing focus on producing healthier foods, such as
those with higher nutritional value, reduced sugar, or fortified with additional vitamins and
minerals. The trend toward “functional foods” (foods that provide health benefits beyond

basic nutrition) is growing.

Ethical and Sustainable Consumption: Consumers are increasingly aware of the
environmental and ethical implications of their food choices. This has led to the rise of labels

such as "fair trade,"” "organic," and "sustainably sourced™ on food products. More people are

also considering the carbon footprint of their food.
6. Urbanization and Food Demand

Urban Farming: With the global urban population growing, there is an increased interest
in local food production in urban areas. Urban farming, vertical farming, and rooftop gardens
are becoming more popular in cities around the world as a way to produce fresh food closer

to where it’s consumed.

Increased Demand for Processed Foods: As urbanization increases, so does the demand
for processed and convenience foods. This trend has driven the growth of food manufacturing
and the need for crops that can be used for processed food products (e.g., corn for high-

fructose corn syrup, soybeans for oil and protein).
7. Alternative Proteins and New Food Sources

Plant-Based Proteins: The rise of vegetarianism and veganism, along with concerns over
the environmental impact of animal farming, has driven a shift toward plant-based proteins.

Companies are developing alternative protein sources like plant-based meat substitutes.
8. Food Waste Reduction

Waste Reduction Initiatives: As awareness of food waste grows, there is an increasing
emphasis on reducing waste throughout the food supply chain. Technologies to extend the
shelf life of products, repurpose food by-products, and improve food storage are gaining
traction to reduce the 30-40% of food that is wasted globally.
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Fig 4.2 Trends in food production

4.3 Total Factor Productivity (TFP) in Agriculture is a measure used to assess the
efficiency with which all inputs (such as land, labor, capital, and materials) are used in
agricultural production. TFP in agriculture reflects how effectively resources are being
utilized to produce agricultural output, such as crops and livestock. A higher TFP growth rate
in agriculture suggests that more output is being generated with the same or fewer inputs,
often due to advancements in technology, improved farming techniques, or better resource
management.

Importance of TFP in Agriculture:

1. Agricultural Efficiency: TFP measures the overall efficiency of resource use in
agriculture. A higher TFP means that agricultural resources are being used more
efficiently, leading to more output per unit of input.

2. Growth without Increased Resource Use: Growth in agricultural productivity
driven by TFP means that output is increasing without a proportional increase in
inputs like labor, water, land, or capital. This is vital for food security as it allows for
more food to be produced even as resources like land and water become scarcer.

3. Technological Progress: TFP growth is often linked to technological innovations,
such as the introduction of new crop varieties, advanced irrigation techniques,
mechanization, or improvements in farming practices, all of which can increase

productivity without expanding the resource base.
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