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Main 

Concept

While the Green Revolution 
increased crop yields, nearly 
1 billion people do not have 
enough food. Are genetically 
modified foods the answer? 
There are many concerns  
regarding the safety of 
growing and eating 
genetically modified foods.
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Learning Outcomes

At the end of this chapter, you will 
know:

• The basic nutritional requirements 
for human health, the problems 
associated with poor nutrition, the 
and issues with feeding the world

• The benefits and drawbacks of the 
Green Revolution

• How new traits are introduced into 
crops and the trade-offs of 
genetically modified organisms
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Background: In the United States, 
most families spend less than 20% 
of their income on food. In poorer 
parts of Africa, that number rises 
to 50−75%. When prices double or 
more, food becomes unaffordable 
and riots can result.

Periodic food shortages due to 
drought, pests, storms, or similar 
events can trigger explosive price 
increases. Increasing yield and 
stabilizing the food supply by 
increases in drought and pest 
resistance are primary goals of 
global food policy.



20 World hunger and malnutrition are decreasing, 
but they are still unacceptably high.

Approximately 925 million people worldwide 
(16% of the world population!!) do not have 
access to enough food to fully meet their 
nutritional needs. While not starving, these 
people are undernourished. 

Most of these people live in developing 
countries and are chronically undernourished, 
not just the victims of a single event, such as 
crop failure.

TERMS TO KNOW:
Under-nutrition
Food security

Undernutrition—meaning people do 
not consume enough calories.
Food security— all people at all times 
having access to sufficient, safe, 
and nutritious food. 



World Health 
Organization: 50 
million people starve 
to death every day.
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but they are still unacceptably high.

The UN Food and Agricultural Organization is working toward reducing these 
statistics and ensuring people have the physical, social, and economic means to 
insure a stable food supply. Both quality and quantity are included in UNFAO goals.
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but they are still unacceptably high.

When quality or quantity is 
insufficient, nutrition is poor and 
people become at risk for diseases 
leading to many permanent maladies, 
such as blindness and death.
Malnourishment in the form of excess 
calories (over-nutrition) may affect 
1.5 billion people, leading to obesity 
and ultimately type 2 diabetes or 
heart disease.

TERM TO KNOW:
Malnutrition

Malnutrition is defined as a state of poor 
health that results from inadequate or 
unbalanced food intake.
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but they are still unacceptably high.

Nutrients and calories are not 
the only contributors to the 
hunger crisis. Political instability 
and ecological degradation are 
also significant factors.

Developing countries are much 
more likely to experience armed 
conflict, poverty, and social 
disempowerment leading to 
under-nutrition.

The FAO must also contend with 
the inequality of food availability 
and distribution within many of 
the world’s poorer countries.
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20 Agricultural advances significantly increased food 
production in the last century.

As global populations 
rose and agricultural 
productivity stalled, the 
international community 
launched a global effort 
to bring modern 
agricultural techniques, 
including the use of 
pesticides, modern 
irrigation methods, and 
chemical fertilizers,  to 
developing countries.

TERM TO KNOW:
Green Revolution

The Green Revolution refers to a series of research, 
and development, and technology transfer 
initiatives, occurring between the 1940s and the 
late 1960s, that increased agricultural production 
worldwide, particularly in the developing world, 
beginning most markedly in the late 1960s.
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production in the last century.

Selective breeding in many 
staple crops have greatly 
increased yields worldwide. 
These varieties have also been 
bred to resist diseases, pests, 
and grow faster.

Global food production has 
increased and famine decreased 
enough to grow enough food to 
feed the approximately 7 billion 
people on earth.

Yet hunger is still present in 
many parts of the world.

TERMS TO KNOW:
High-yield varieties (HYV)

HYVs - they have higher 
nitrogen-absorbing 
potential than other 
varieties, allowing for faster 
and more efficient growth.



20 Agricultural advances significantly increased food 
production in the last century.

The New Green 
Revolution also brought 
new problems:

• Loss of crop biodiversity
• Water contaminated by 
runoff from farm fields
• Water shortages from 
overuse



20 Agricultural advances significantly increased food 
production in the last century.

Locally, many areas are not self-sufficient. 
Local farmers cannot compete. Imported 
food staples are cheaper than locally grown, 
often due to subsidies. 

Most farmable land is then converted to 
higher profit cash crops which can be 
exported. Unfortunately, the profits are 
usually taken by those in power, not the 
farmers themselves.

Add an expected increase of nearly 3 billion 
people in the next few decades and the 
hunger crisis is still present.

TERM TO KNOW:
Cash crops

A cash crop is an agricultural crop which is grown for sale 
to return a profit.



20 The next gene revolution may be a 
“gene” revolution.

One method of increasing crop yields is with crops 
that have been genetically altered to be more pest or 
drought resistant or increased nutrient production.

TERMS TO KNOW:
• Genetically modified organisms 

(GMOs)

GMO – An organism where genetic material has 
been transferred from one organism to another. 
• This can give organisms new traits that are 

desirable; higher resistance to pests, drought, 
and viruses.



20 The next gene revolution may be a 
“gene” revolution.

In the United States, more than 70% of processed foods 
contain GMOs, including 85−90% of corn, soybeans, and 
cotton. 



20 The next gene revolution may be a 
“gene” revolution.

Transgenics allows for plants to grow in a wider 
variety of environmental conditions, including 
pest and herbicide resistance. Other uses of 
transgenics include the production of medicines 
such as antibiotics and insulin. GMOs are the 
leading factor in the new Green Revolution.

TERM TO KNOW:
Transgenic Organisms

Organisms that have 
altered genomes are 
known as transgenic
• Basically any GMO 

would be 
considered 
transgenic



20 The next gene revolution may be a 
“gene” revolution.

GMOs can have a variety of modifications, from increasing survival abilities and 
faster growth to higher nutrient content in the harvested product.



20 Concerns about GMOs trigger strong debate.

GMOs used to produce medicines and the like are confined to flasks and labs, with 
little to no chance of escaping into the environment. Most people are not 
extremely concerned about these organisms.

However, in the outside environment, concerns are 
significantly higher. Fears include contamination of wild 
species by cross-pollination, the potential medical 
reactions of humans by direct consumption, and concerns 
that beneficial insects may be negatively impacted.

Countries without the financial or developmental ability for large scale research 
are at a disadvantage as well.
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20 It will take a combination of strategies to achieve 
global food security.

Advanced technology is not the only 
answer. Many communities are using 
older techniques to improve agricultural 
yields. Zaï pits can attract and collect 
what little water may be available. 
Microfertilization involves using small, 
precise amounts of material for each 
individual plant, rather than the entire 
field. Cooperative groups manage 
community wells and storage areas. 

Low tech approaches have the 
advantage of being available to lesser 
developed societies, while it involves 
more labor and time.



PERSONAL CHOICES THAT HELP20



UNDERSTANDING THE ISSUE20



ANALYZING THE SCIENCE20



EVALUATING NEW INFORMATION20



MAKING CONNECTIONS20




