Chapter

10 Food and Agriculture

Why is this fisld deliberately flonded? Page 363

KEY tssue T KEY 1S5UE 2

Where Did Why Do People R
Agriculture Consume =~
Originate? Different Foods? o
-~
o g S I e
inventing Agriculture p. 347 The Foods We Consume p. 352

Agriculture was invented around 10,000 years ago in multiple  Humans consume moast of their calories through grains.
hearths,

344



[ Minas Gerais, p 365 i~

Parana, p 361

1 :
Gote v, o6
¥

Zantaram, p 358

KEY ISSUE 3

Where s
Agriculture
Distributed?

Agricultural Regions p.

* i

.

e
- N

o=-1 Tanzania, p 353J

e
| Botswana, p 347!

i i Malaysia p 363 -

Eleven major agricultural regions approach agriculture

differently.

-, | Rady,p 374 |
H 1

i Changshe, p. 364
jpa

- Thailand, p 363 |

£ g
".\‘: Philippines, p. 362

i

2 e
i ; ‘|
Y .l \\ " 4 &
1 IR 3
‘L F | Mozambique, p 360 ] "-l ‘.-‘- 7
== =H HI™ i *
: i ¥ '

o

? ' intemational le:e

Ressarch Institute, p 384

ssue 4

KEY |

Why Do Farmers
Face Economic

Difficulties?

e e

] (e .I.':_u:'-; .

a .

A These farmers in northwestern Indiz are
harvesting whest seeds oy beafisg the
stalks by hand. The farm producas aboun
1.500 Kilograms (3,3G0 pounds} of wheat
per year—erough to feed & family. In con-
trast, the aversge farmor in Kansas pro-
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Farmers have trouble making ends meet in both developing and

developed regions.
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The previous chapter divided economic ac-
tivities into primary, secondary, and tertiary
sectors. This chapter is concerned with the
principal form of primary-sector economic
activity—agriculture. The next two chapters
look at the secondary and tertiary sectors.

Geographeis study wheie agiiculture is distributed acioss
Eaith. The most important distinction 15 what happens to
faim products. In developing regions, the farm products
ale most often consumed on or near the tarm wheie they
are produced, wheiteas in developed countries, farmers sell
what they produce.

Geoglaphels observe a wide variety of agricultuial
practices. The teason why farming varies around the world
relates to the distribution of cultuial and environmental
factors across space. Elements of the physical environ-
ment, such as climate, soil, and topography, set broad
limits on agiicultuial practices, and farmers make choices
to modify the environment in a vauiety of ways.

Farming is an economic activity that still depends very
much on the local diversity of enviionmental and cultural
conditions 1n each place Despite increased knowledge of
alternatives, farmers practice distinctive agriculture in dif-
fetent regions and, in fact, on neighboring farms. Broad
climate patterns influence the crops planted in a 1egion,
and local soil conditions influence the crops planted on an
individual faxm

Although individual farmers may make specific deci-
sions on a very local scale, agriculture is as caught up in
the globalization of the economy as other industiies. Agui-
culture is big business in developed countries and a majot

component of international tiade connections in develop-
ing countries (Figute 10-1).

After examining the origins and diffusion of agnculture,
we will consider the agricultural practices used in devel-
oping and developed countries. We will also examine the
problems farmers face in each type of region. Although each
farm has a unique set of physical conditions and choice of
crops, geoglaphets group faims into several types by their
distinctive envitonmental and cultural characteristics

o KEY ISSUE ‘I examines the o1igin and diffusion of ag-
riculture. In each society, farmers possess very specific
knowledge of thei1l environmental conditions and ce1-
tain technology for modifying the landscape. Within
the limits of their technology, fatmers choose from a
valiety of agricultuial practices, based on theu peicep-
tion of the value of each alternative

= KEY ISSUE % looks at local diversity in the consump-
tion of food and nutrition, as well as the distnibution of
global hunger. Values underlying the consumption of
food ate influenced by culture. Farmeis select agricul-
tutal piactices based on cultural perceptions, because
a society may hold some foods in high esteem while
avoiding others.

o KEY ISSUE 3 describes where different types of agncul-
tuze are practiced in developing and developed regrons
We will consider the agiicultuial practices used in devel-
oping and developed countiies. We will also examine the
problems farmers face in each type of 1egion Although
each farm has a unique set of physical conditions and
choice of crops, geographers group farms into several
types by their distinctive envitonmental and cultural
chaiacteristics

« KEY ISSUE £ looks at reasons why farmers face distinec-
tive challenges in developing regions and in developed
regions. Although agricultural practices are diverse,
farming—as other industries—is caught up in the glo-
balization of the economy.

¥ FIGURE 10-1 U.S. WHEAT FARM Two combine machines on a 'S farm empty grain info a truck.
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KEY ISSUE 1

Where Did Agriculture
Originate?
= Invention of Agriculture

= Comparing Subsistence
and Commercial Agricufture

Agriculture is deliberate modification of Earth's surface
through cultivation of plants and rearing of animals to ob-
tain sustenance or economic gain, Agriculture originated
when humans domesticated plants and animals for their
use. The word cultivate means “to care for,” and a crop is
any plant cultivated by people.

Approximately one-half of the people in less developed
countries are farmers. The overwhelming majority of them
grow enough food to feed themselves, but little more. De-
veloping countries are home to 97 percent of the world’s
farmers. In contrast, fewer than 2 percent of the people in
the United States are farmers. Yet the advanced technology
used by U.S. farmers allows them to produce enough food
for people in the United States at a very high standard, as
well as food for many people elsewhere in the world.

In each society, farmers possess very specific knowledge of
their environmental conditions and certain technology for
modifying the landscape. Within the limits of their technol-
ogy, farmers choose from a variety of agricuitural practices,
based on their perception of the value of each alternative.
These values are partly economic and partly cultural. How
farmers deal with their physical environment varies accord-
ing to dietary preferences, availability of technology, and
other cultural traditions. Farmers select agricultural practices
based on cultural perceptions because a society may hold
some foods in high esteem while avoiding others.

Invention of Agriculture

The origins of agriculture cannot be documented with cer-
tainty because it began before recorded history. Scholars
try to reconstruct a logical sequence of events based on
fragments of information about ancient agricultural prac-
tices and historical environmental conditions. Improve-
ments in cultivating plants and domesticating animals
evolved over thousands of years. This section offers an ex-
planation for the origin and diffusion of agriculture.
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HUNTERS AND GATHERERS

Before the invention of agriculture, all humans probably
obtained the food they needed for survival through hunt-
ing for animals, fishing, or gathering plants (including ber-
ries, nuts, fruits, and roots). Hunters and gatherers lived
in small groups of usually fewer than 50 persons because
a larger number would quickly exhaust the available re-
sources within walking distance (Figure 10-2). The men
hunted game or fished, and the women collected berries,
nuts, and roots. This division of labor sounds like a stereo-
type but is based on evidence from archaeology and an-
thropology. They collected food often, perhaps daily. The
food search might have taken only a short time or much
of the day, depending on local conditions.

The group traveled frequently, establishing new home
bases or camps. The direction and frequency of migration
depended on the movement of game and the seasonal
growth of plants at various locations. We can assume that
groups communicated with each other concerning hunt-
ing rights, intermarriage, and other specific subjects. For
the most part, they kept the peace by steering clear of each
othet’s territory.

Today, perhaps a quarter-million people, or less than
0.005 percent of the world’s population, still survive by hunt-
ing and gathering rather than by agriculture. Examples in-
clude the Spinifex (also known as Pila Nguru) people, who
live in Australia’s Great Victorian Desert; the Sentinelese peo-
ple, who live in India’s Andaman Islands; and the Bushmen,
who live in Botswana and Namibija. Contemporary hunting
and gathering societies are isolated groups that live on the
periphery of world settlement, but they provide insight into
human customs that prevailed in prehistoric times, before
the invention of agriculture,

A FIGURE 10-2 HUNTING AND GATHERING A Bushman in Botswana
prepares his bow and arrow for hunting.
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AGRICULTURAL REVOLUTION

Learning Outcome 10.1.%
Identify the major crop and livestock hearths.

The agricultural revolution was the time when human be-
ings first domesticated plants and animals and no longer
relied entirely on hunting and gathering. When did the ag-
ricultural revolution occur? About the year 8000 B.C., the
world’s population began to grow at a more rapid rate than
it had in the past. Geographers and other scientists believe
that the reason for the sudden population increase was the
agricultural revolution. By growing plants and raising ani-
mals, human beings created larger and more stable sources
of food, so more people could survive.

Scientists do not agree on whether the agricultural rev-
olution originated primarily because of environmental
factors or cultural factors. Probably a combination of both
factors contributed:

e Envirenmental factors. Those favoring environmental
reasons point to the coinciding of the first domestica-
tion of crops and animals with climate change around
10,000 years ago. This marked the end of the last ice
age, when permanent ice cover receded from Earth’s
mid-latitudes to polar regions, resulting in a massive
redistribution of humans, other animals, and plants at
that time.

= Cultural factors. Human behavior may be primarily re-
sponsible for the origin of agriculture. A preference for

living in a fixed place rather than as nomads may have
led hunters and gatherers to build permanent settle-
ments and to store surplus vegetation there. In gather-
ing wild vegetation, people inevitably cut plants and
dropped berries, fruits, and seeds. These hunters proba-
bly observed that, over time, damaged or discarded food
produced new plants. They may have deliberately cut
plants or dropped berries on the ground to see if they
would produce new plants. Subsequent generations
learned to pour water over the site and to introduce ma-
nure and other soil improvements. Over thousands of
years, plant cultivation apparently evolved from a com-
bination of accident and deliberate experiment.

CROP HEARTHS. Scientists also do not agree on how
agriculture diffused or why most nomadic groups convert
from hunting, gathering, and fishing to agriculture. They
do agree that agriculture originated in multiple hearths
around the world:

o Southwest Asia. The earliest crops domesticated in
Southwest Asia are thought to have been barley and
wheat, around 10,000 years ago (Figure 10-3). Lentil
and olive were also early domestications in Southwest
Asia. From this hearth, cultivation diffused west to
Europe and east to Central Asia.

= Fast Asia. Rice is now thought to have been domesti-
cated in East Asia more than 10,000 years ago, along
the Yangtze River in eastern China. Millet was culti-
vated at an early date along the Yellow River.

¢ Sub-Saharan Africa. Sorghum was domesticated in
central Africa around 8,000 years ago. Yams may have

¥ FIGURE 10-3 CROP HEARTHS Agriculture originated in multiple hearths. Domestication of some crops can be

dated back more than 10,000 years.
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been domesticated even earlier. Millet and rice may
have been domesticated in sub-Saharan Africa indepen-
dently of the hearth in East Asia. From central Africa,
domestication of crops probably diffused further south
in Africa.

® Latin America. Two important hearths of crop do-
mestication are thought to have emerged in Mexico
and Peru around 4,000 to 5,000 years ago. Mexico is
considered a hearth for beans and cotton, and Peru
for potato. The most important contribution of the
Americas to crop domestication, maize (cotn), may
have emerged in the two hearths independently
around the same time. From these two hearths, cul-
tivation of maize and other crops diffused north-
ward into North America and southward into tropical
South America. Some researchers place the origin of
squash in the southeastern present-day United States.

Pause and Reflect 10.1.1

Which crops appear to have reached the present-day
United States first, according to Figure 10-3?

ANIMAL HEARTHS. Animals were also domesticated
in multiple hearths at various dates. Southwest Asia is
thought to have been the hearth for the domestication of
the largest number of animals that would prove to be most
important for agriculture, including cattle, goats, pigs, and
sheep, between 8,000 and 9,000 years ago (Figure 10-4).
Domestication of the dog is thought to date from around
12,000 years ago or possibly earlier in Southwest Asia, East
Asia, and/or Europe. The horse is considered to have been
domesticated in Central Asia; diffusion of the domesticated
horse is thought to be associated with the diffusion of
the Indo-European language, as discussed in Chapter §

(Figure 10-5).
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< FIGURE 10-4 ANIMAL HEARTHS Animal
domestication also ariginated in multiple
hearths.
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Inhabitants of Southwest Asia may have been the first to
integrate culfivation of crops with domestication of herd
animals such as cattle, sheep, and goats. These animals
were used to prepare the land before planting seeds and,
in turn, were fed part of the harvested crop. Other animal
products, such as milk, meat, and skins, may have been
exploited at a later date. This integration of plants and ani-
mals is a fundamental element of modern agriculture.

That agriculture had multiple origins means that, from
earliest times, people have produced food in distinctive
ways in different regions. This diversity derives from a
unique legacy of wild plants, climatic conditions, and cul-
tural preferences in each region. Improved communica-
tions in recent centuries have encouraged the diffusion of
some plants to varied locations around the world. Many
plants and animals thrive across a wide portion of Earth’s
surface, not just in their place of original domestication.
Only after 1500, for example, were wheat, oats, and barley
introduced to the Western Hemisphere and maize to the
Eastern Hemisphere,

¥ FIGURE 10-5 HORSES iN KAZAKHSTAN The horse is thought to have
been domesticated in this region roughly 6,000 years ago.
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Comparing Subsistence
and Commercial Agriculture

Learning Qutcome 185.7.4
Describe the major differences between subsistence
and commercial agriculture.

The most fundamental differences in agricultural practices
are between those in developing countries and those in
developed countries. Farmers in developing countries gen-
erally practice subsistence agriculture, whereas farmers in
developed countries practice commercial agriculture. Sub-
sistence agriculture, found in developing countries, is
the production of food primarily for consumption by the
farmer’s family. Commercial agriculture, found in devel-
oped countries, is the production of food primarily for sale
off the farm. The main features that distinguish commer-
cial agriculture from subsistence agriculture include the
percentage of farmers in the labor force, the use of ma-
chinery, and farm size.

PERCENTAGE OF FARMERS IN
THE LABOR FORCE

A priority for all people is to secure the food they need to
survive. In developing countries most people are subsistence
farmers who work in agriculture to produce the food they
and their families require. In developed countries the rela-
tively few people engaged in farming are commercial farm-
ers, and most people buy food with money earned by work-
ing in factories or offices or by performing other services.
In developed countries, around 5 percent of workers are
engaged directly in farming, compared to around 44 per-
cent in developing countries (Figure 10-6). The percentage
of farmers is even lower in North America—only around
2 percent. Yet the small percentage of farmers in the
United States and Canada produces not only enough food

¥ FIGURE 10-6 AGRICULTURAL WORKERS The percentage of the workforce engaged in agriculture is higher

in developing countries than in developed countries.
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for themselves and the rest of the region but also a surplus
to feed people elsewhere.

The number of farmers declined dramatically in devel-
oped countries during the twentieth century. The United
States had about 60 percent fewer farms and 85 percent
fewer farmers in 2000 than in 1900. The number of farms
in the United States declined from about 6 million in 1940
to 4 million in 1960 and 2 million in 1980. Both push and
pull migration factors have been responsible for the decline:
People were pushed away from farms by lack of opportunity
to earn a decent income, and at the same time they were
pulled to higher-paying jobs in urban areas. The number of
U.S. farmers has stabilized since 1980 at around 2 million.

USE OF MACHINERY

In developed countries, a small number of commercial
farmers can feed many people because they rely on ma-
chinery to perform work rather than on people or animals
(Figure 10-7). In developing countries, subsistence farmers
do much of the work with hand tools and animal power.

Traditionally, the farmer or local craftspeople made
equipment from wood, but beginning in the late eigh-
teenth century, factories produced farm machinery. The first
all-iron plow was made in the 1770s and was followed in
the nineteenth and twentieth centuries by inventions that
made farming less dependenit on human or animal power.
Tractors, combines, corn pickers, planters, and other fac-
tory-made farm machines have replaced or supplemented
manual labor.

Transportation improvements have also aided commer-
cial farmers. The building of railroads in the nineteenth
century and highways and trucks in the twentieth century
have enabled farmers to transport crops and livestock far-
ther and faster. Cattle arrive at market heavier and in better
condition when transported by truck or train than when
driven on hoof. Crops reach markets without spoiling.

Commercial farmers use scientific advances to increase
productivity. Experiments conducted in university labo-
ratories, industry, and research organizations generate
new fertilizers, herbicides, hybrid
plants, animal breeds, and farm-
ing practices, which produce
higher crop yields and health-
ier animals. Access to other sci-
entific information has enabled
farmers to make more intelligent
decisions concerning propet ag-
ricultural practices. Some farm-
ers conduct their own on-farm
research.

Electronics also help commer-
cial farmers. Farmers use Global
Positioning System (GPS) devices
to determine the precise coordi-
nates for spreading different types
and amounts of fertilizers. On
large ranches, they also use GPS
devices to monitor the location

4,000 Miles.
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beginning operations. This money
is frequently borrowed from a bank
and repaid after output is sold.
Commercial agriculture is in-
creasingly dominated by a handful
of large farms, In the United States,

RCEAN B the largest 5 percent of farms pro-

g™ 1 duce 75 percent of the country’s

] -7 ; ok total agriculture, Despite their size,

i i . (R most commercial farms in devel-

Farmland per fractor lle hlu'ru':r: oped countries—90 percent in the

(hectaras} , i & United States—are family owned

e :;'_""9"950 h b and operated. Commercial farmers

Y Tl o ek koo
500 and above - elds.

o data ), S 2 B Hoe Although the United States had

A FIGURE 10-7 AREA OF FARMLAND PER TRACTOR Farmers in developing countries have more hectares or
acres of land per tractor than do farmers in developed countries. The machinery makes it possible for commercial
farmers to farm extensive areas, a practice necessary to pay for the expensive machinery.

of cattle. They ue satellite imagery to measure crop progress
and yield monitors attached to combines to determine the
precise number of bushels being harvested.

Pause and Reflect 10.1.2

What other electronics, in addition to GPS devices,
might help a farmer on a very large farm?

FARM SIZE

The average farm is relatively large in commercial agricul-
ture. Farms average 161 hectares (418 acres) in the United
States, compared to about 1 hectare (2.5 acres) in China (Fig-
ure 10-8). Large size partly depends on mechanization. Com-
bines, pickers, and other machinery perform most efficiently
at very large scales, and their considerable expense cannot
be justified on a small farm. As a result of the large size and
the high level of mechanization, commercial agriculture is
an expensive business, Farmers spend hundreds of thou-
sands of dollars to buy or rent land and machinery before

fewer farms and farmers in 2000
than in 1900, the amount of land
devoted to agriculture increased by
13 percent, primarily due to irriga-
tion and reclamation. However, in
the twenty-first century, the United States has been losing
1.2 million hectares (3 million acres) per year of its 400 mil-
lion hectares (1 billion acres) of farmland, primarily because
of the expansion of urban areas.

CHECK-IN: £ ¢ tv5uF "]
Where Did Agriculture Originate?

v Before the invention of agriculture, most
humans were hunters and gatherers.

v Agriculture was invented in multiple hearths
beginning approximately 10,000 years ago.

v Modern agriculture is divided between
subsistence agriculture in developing countries
and commercial agriculture in developed
countries. They differ according to the
percentage of farmers, use of machinery, and
farm size,

¥ FIGURE 10-8 FARM SIZE The average size of a family farm in China is much smaller than in the United States.
{left) Family farm fn Anhui Province, China. {right) Family farm in West Brookiyn, illinois.
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Why Do People
Consume Different
Foods?

= Diet
= Nutrition and Hunger

Learning Outcome 10.2.1

Explain differences between developed and
developing countries in food consumption.

When you buy food in a supermarket, are you reminded
of a farm? Not likely. The meat is carved into pieces that
no longer resemble an animal and is wrapped in paper or
plastic film. Often the vegetables are canned or frozen. The
milk and eggs are in cartons.

The food industry in the United States and Canada is
vast, but only a few people are full-time farmers, and they
may be more familiar with the operation of computers
and advanced machinery than the typical factory or office
worker. The mechanized, highly productive American or
Canadian farm contrasts with the subsistence farm found
in much of the world. The most “typical” human—if there
is such a person—is an Asian farmer who grows enough
food to survive, with little surplus. This sharp contrast in
agricultural practices constitutes one of the most funda-
mental differences between the more developed and less
developed countries of the world.

Diet

Everyone needs food to survive.
Consumption of food varies around
the world, both in total amount
and source of nutrients. The vari-

ation results from a combination
of:

kilocalories.

Level of developmeat. People
in developed countries tend to
consume more food and from
different sources than do peo-
ple in developing countries.

Physical Climate is
important in influencing what
can be most easily grown and
therefore consumed in develop-
ing countries. In developed
countries, though, food Iis
shipped long distances to loca-
tions with different climates.

conditions

Leading food
BTy SOUrGe
Maize
Rice
Wheat
Other
no data

Cultural preferences. Some food preferences and avoid-
ances are expressed without regard for physical and
economic factors, as discussed in Chapter 4.

TOTAL CONSUMPTION OF FOOD

Dietary energy consumption is the amount of food that
an individual consumes. The unit of measurement of di-
etary energy is the kilocalorie (kcal), or Calorie in the
United States. One gram (or ounce) of each food source
delivers a kilocalorie level that nutritionists can measure.

Most humans derive most of their kilocalories through
consumption of cereal grain, or simply cereal, which is
a grass that yields grain for food. Grain is the seed from a
cereal grass. The three leading cereal grains—wheat, rice,
and maize (corn in North America)—together account for
nearly 90 percent of all grain production and more than
40 percent of all dietary energy consumed worldwide:

o Wheat. The principal cereal grain consumed in the de-
veloped regions of Europe and North America is wheat,
which is consumed in bread, pasta, cake, and many
other forms. It is also the most consumed grain in the
developing regions of Central and Southwest Asia,
where relatively dry conditions are more suitable for
growing wheat than other grains (Figure 10-9).

. The principal cereal grain consumed in the devel-
oping regions of East, South, and Southeast Asia is rice.
It is the most suitable crop for production in tropical
climates.

Maize, The leading crop in the world is maize (called
corn in North America), though much of it is grown
for purposes other than direct human consumption, es-
pecially as animal feed. It is the leading crop in some
countries of sub-Saharan Africa.

Other crops. A handful of countries obtain the largest
share of dictary energy from other crops, especially in
sub-Saharan Africa (Figure 10-10). These include cas-
sava, sorghum, millet, plantains, sweet potatoes, and

¥ FIGURE 10-9 DIETARY ENERGY BY SOURCE Wheat, rice, and maize are the three main sources of
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A FIGURE 10-10 AFRICAN FOOD The girl is carrying cassavas in Tanzania.

Athome, these roots will be pounded to break up the fibrous texture and cooked
into a porridge.
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yams. Sugar is the leading source of dietary energy in
Venezuela.

Pause and Reflect 10.2.1

Which of the three main cereal grains is most
prevalent in your diet?

SOURCE OF NUTRIENTS

Protein is a nutrient needed for growth and maintenance
of the human body. Many food sources provide protein of
varying quantity and quality. One of the most fundamen-
tal differences between developed and developing regions
is the primary source of protein (Figure 10-11).

In developed countries, the leading source of protein is
meat products, including beef, pork, and poultry (Figure 10-
12). Meat accounts for approximately one-third of ail pro-
tein intake in developed countries, compared to approxi-
mately one-tenth in developing ones. In most developing
countries, cereal grains provide the largest share of protein.

< FIGURE 10-11 PROTEIN BY SOURCE People
— get most of their protein from meat in developed

iy = . s .
<% Z_ge countries and from cereals in developing countries.

3
= i
9
2 ia e
= = e "--;;!"\
e

— P

“4 FIGURE 10-12 PROTEIN FROM MEAT The

percentage of protein from meat is much higher
o Tor people in developed countries than for those in
developing countries,
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Nutrition and Hunger

Learning Outcome 10.2.2
Explain the global distribution of undernourishment.

The United Nations defines food security as physical, social,
and economic access at all times to safe and nutritious food
sufficient to meet dietary needs and food preferences for
an active and healthy life. By this definition, roughly one-
eighth of the world's inhabitants do not have food security.

DIETARY ENERGY NEEDS

To maintain a moderate level of physical activity, an average
individual needs to consume at least 1,800 kcal per day, ac-
cording to the UN Food and Agricultural Organization. The
figure must be adjusted for age, sex, and region of the world.

Average consumption world-
wide is approximately 2,800 kcal
per day, or roughly 50 percent
mote than the recommended min-
imum. Thus, most people are get-
ting enough food to eat. People in
developed countries are consum-
ing on average twice the recom-
mended minimum, approximately
3,600 kcal per day (Figure 10-13).
Austria and the United States have
the world’s highest consumption,

approximately 3,800 kcal per day koal/person/day
per person. The consumption of so 3,000 and above
much food is one reason that obe- 2,200-2.389

o Below 2,200
sity is more prevalent than hunger o data

in developed countries.

In developing regions, aver-
age daily consumption is approxi-
mately 2,600 kcal, still above the
recommended minimum. How-
ever, the average in sub-Saharan
Africa is only 2,400 kcal, an indi-
cation that a large percentage of
Africans are not getting enocugh
to eat. Diets are more likely to be
deficient in countries where peo-
ple have to spend a high percent-
age of their income to obtain food
(Figure 10-14).

Pause and Retlect 16.2.2 e ood
How many kilocalories [ 40 and above
are in a Big Mac? You can 20-39
use Google to find the o i3

. no data
answer. How does one Big

Mac compare to the daily
caloric intake of the average

African? percent in developing countries.

UNDERNOURISHMENT

Undernourishment is dietary energy consumption that is
continuously below the minimum requirement for main-
taining a healthy life and carrying out light physical activity.
The UN estimates that 870 million people in the world are
undernourished; 99 percent of the world’s undernourished
people are in developing countries. India has by far the larg-
est the number of undernourished people, 225 million, fol-
lowed by China, with 130 million (Figure 10-15). One-fourth
of the population in sub-Saharan Africa, one-fifth in South
Asia, and one-sixth in all developing countries are classified
as undernourished (Figure 10-16).

Worldwide, the total number of undernourished peo-
ple has not changed much in several decades (Figure 10-17).
With population growth, though, the percentage of un-
dernourished people has decreased. Among developing
regions, East Asia, led by China, has had by far the larg-
est decrease in number undernourished, and South Asia and
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A FIGURE 10-13 DIETARY ENERGY CONSUMPTION Per capita caloric intake is approximately 3,600 kcal per
day in developed countries and 2,600 in developing countries.
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A FIGURE 10-14 INCOME SPENT ON FOOD
People spend on average less than 20 percent of income for food in developed countries compared to more than 40
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A FIGURE 10-15 DISTRIBUTION OF UNDERNOURISHMENT More than
half of the world's undernourished people are in South Asia and East Asia.

sub-Saharan Africa have had the largest increases. Southeast

Asia, led by Myanmar and Vietnam, has also had a large
decrease.
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CHECK-IN: 5£Y 1558
e Consume Different Foods?

Why Do Peapi

Most food is consumed in the form of cereal
grains, especially wheat, rice, and maize.

People in developed countries consume more
total calories and a higher percentage through
animal products.

Most humans consume more than the
recommended minimum calories, but
undernourishment is widespread in Asia
and sub-Saharan Africa.

“ FIGURE 10-16 EXTENT OF
UNDERNOURISHMENT Less than

5 percent of the population is
undernourished in developed countries
compared to 15 percent in developing
countries.
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350 « FIGURE 10-17 CHANGE IN UNDERNOURISHMENT
South Asia has seen the largest increase in number of under-
nourished people.
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Where Is Agriculture
Distributed?

= Agricuiture in Developing Regions
= Agricuiture in Developed Regions

Learning Outcome 10.3.%
Identify the 11 major agricultural regions.

People have been able to practice agriculture in a wide va-
riety of places. The most widely used map of world ag-
ricultural regions is based on work done by geographer

» FIGURE 10-18 AGRICULTURE
AND CLIMATE REGIONS

{right) The major agricultural
practices of the world can be divided
into those that are prevalent in
developing countries and those that
are prevalent in developed countries
{upper right). Climate plays a large i
role in the practice of agriculture, g, o
Figure 1-40 is a mare detailed version
of the climate map shown here.

Little or no agriculture

Subsistence agriculture
Developing countries

Shifting cultivation

Intensive subsistence,
wet rice dominant

Intensive subsistence,
wet rice not dominant

Pastoral nomadism
GCommercial agricutiure
Developad countries

Mixed crop and
livestock

: Dalry
Grain
Livestock ranching
MedHterranean
Commercial gardening
Daveloping countrles
Plantation

Derwent Whittlesey in 1936. Whittlesey identified 11 main
agricultural regions, plus an area where agriculture was
nonexistent. Whittlesey’s 11 regions are divided between
5 that are important in developing countries and 6 that
are important in developed countries (Figure 10-18). The
5 agricultural regions that predominate in developing
countries are:

e Pastoral nomadism—primarily the drylands of South-
west Asia & North Africa, Central Asia, and East Asia

s Shifting cultivation—primarily the tropical regions
of Latin America, sub-Saharan Africa, and Southeast
Asia

» Intensive subsistence, wet rice dominant—primarily the
large population concentrations of East Asia and South
Asia

e ntensive subsistence, crops other than rice dominant—
primarily the large population concentrations of East
Asia and South Asia, where growing rice is difficult
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* Plantation—primarily the tropical and sub-
tropical regions of Latin America, sub-Saharan
Africa, South Asia, and Southeast Asia

The six agricultural regions that predominate
in developed countries are:

® Mixed crop and livestock—primarily the U.S.
Midwest and central Europe

* Dairying—ptimarily near population clus-
ters in the northeastern United States,
southeastern Canada, and northwestern
Europe

*  Grain—primarily the north-central United
States, south-central Canada, and Eastern
Europe

* Ranching—primarily the drylands of west-
ern North America, southeastern Latin
America, Central Asia, sub-Saharan Africa,
and the South Pacific

* Mediterranean—primarily lands surround-
ing the Mediterranean Sea, the western
United States, the southern tip of Africa,
and Chile

» Commercial gardening—primarily the south-
eastern United States and southeastern
Australia

Pause and Reflect 10.3.1
Iin which agricultural region do you live?
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Agriculture in Developing
Regions

Learning Outcome 10.3.2

Explain how pastoral nomadism works in the
drylands of developing regions.

In developing countries, most people produce food for their
own consumption. Some surplus may be sold to the gov-
ernment or to private firms, but the surplus product is not
the farmer’s primary purpose and may not even exist some
years because of growing conditions. This section consid-
ers five agricultural types characteristic of developing coun-
tries—pastoral nomadism, shifting cultivation, intensive
subsistence with wet rice dominant, intensive subsistence
with crops other than rice, and plantation farming.

AGRICULTURAL REGIONS AND CLIMATE

One factor that contributes to the different types of ag-
riculture in both developed and developing countries is
climate, Similarities between the agriculture and climate
maps on the previous page are striking. For example, pas-
toral nomadism is the predominant type of agriculture in
Southwest Asia & North Africa, which has a dry climate,
whereas shifting cultivation is the predominant type of
agriculture in sub-Saharan Africa, which has a tropical
climate. Note the division between southeastern China
(warm mid-latitude climate, intensive subsistence agricul-
ture with wet rice dominant) and northeastern China (cold
mid-latitude climate, intensive subsistence agriculture
with wet rice not dominant). In the United States, much of
the West is distinguished from the rest of the country ac-
cording to climate {dry) and agriculture (livestock ranch-
ing). Thus, agriculture varies between the drylands and the
tropics within developing countries—as well as between
the drylands of developing and developed countries.
Because of the problems involved with the concept of
environmental determinism, discussed in Chapter 1, geog-
raphers are wary of placing too much emphasis on the role

¥ FIGURE 10-19 PASTORAL NOMADISM: CHOICE OF ANIMALS Goats are herded in Zantaram, Niger.

of climate. Cultural preferences discussed in Key Issue 2
also explain agricultural differences in areas of similar cli-
mate. Hog production is virtually nonexistent in predom-
inantly Muslim regions because of that religion’s taboo
against consuming pork products. Wine production is rel-
atively low in Africa and Asia, even where the climate is
favorable for growing grapes, because of alcohol avoidance
in predominantly non-Christian countries (Figure 4-22).

PASTORAL NOMADISM

Pastoral nomadism is a form of subsistence agriculture
based on the herding of domesticated animals. The word
pastoral refers to sheepherding. It is adapted to dry cli-
mates, where planting crops is impossible. Pastoral no-
mads live primarily in the large belt of arid and semiarid
land that includes Central and Southwest Asia and North
Africa. The Bedouins of Saudi Arabia and North Africa and
the Masai of East Africa are examples of nomadic groups.
Only about 15 million people are pastoral nomads, but
they sparsely occupy about 20 percent of Earth’s land area.

Unlike other subsistence farmers, pastoral nomads de-
pend primarily on animals rather than crops for survival.
The animals provide milk, and their skins and hair are
used for clothing and tents. Like other subsistence farm-
ers, though, pastoral nomads consume mostly grain rather
than meat. To obtain grain, many present-day nomads do
raise crops. Their animals are usually not slaughtered, al-
though dead ones may be consumed. To nomads, the size
of their herd is both an important measure of power and
prestige and their main security during adverse environ-
mental conditions.

Some pastoral nomads obtain grain from sedentary sub-
sistence farmers in exchange for animal products. More
often, part of a nomadic group—perhaps the women and
children—may plant crops at a fixed location while the rest
of the group wanders with the herd. Nomads might hire
workers to practice sedentary agriculture in return for grain
and protection. Other nomads might sow grain in recently
flooded areas and return later in the year to harvest the
crop. Yet another strategy is to remain in one place and cul-
tivate the land when rainfall is abundant; then, during pe-
riods that are too dry to grow crops, the group can increase
the size of the herd and migrate in
search of food and water.

CHOICE OF ANIMALS. Nomads
select the type and number of
animals for the herd according
to local cultural and physical
characteristics. The choice depends
on the relative prestige of animals
and the ability of species to adapt to
a particular climate and vegetation.
The camel is the most highly
desired animal in North Africa and
Southwest Asia, along with sheep
and goats. The horse is particularly
important in Central Asia:



A FIGURE 10-20 PASTORAL NOMADISM: MOVEMENT Nomads pitch tents in Turkey,

* Camels are well suited to arid climates because they can
go long periods without water, carry heavy baggage,
and move rapidly, but they are particularly bothered
by flies and sleeping sickness and have a relatively long
gestation period—12 months from conception to birth.

* Goats need more water than do camels but are tough
and agile and can survive on virtually any vegetation,
no matter how poor (Figure 10-19).

* Sheep are relatively slow moving and affected by cli-
matic changes; they require more water than camels
and goats and are more selective about which plants
they will eat.

The minimum number of animals necessary to support
each family adequately varies according to the particular
group and animal, The typical nomadic family needs 25 to
60 goats or sheep or 10 to 25 camels.

MOVEMENTS OF PASTORAL NOMADS. Pastoral nomads
do not wander randomly across the landscape but have
a strong sense of territoriality (Figure 10-20). Every group
controls a piece of territory and will invade another group’s
territory only in an emergency or if war is declared. The
goal of each group is to control a territory large enough
to contain the forage and water needed for survival. The
actual amount of land a group controls depends on its
wealth and power.

The precise migration patterns evolve from intimate
knowledge of the area’s physical and cultural character-
istics. Groups frequently divide into herding units of five
or six families and choose routes based on the most likely
water sources during the various seasons of the year. The
selection of routes varies in unusually wet or dry years
and is influenced by the condition of the animals and the
area’s political stability.

Some pastoral nomads practice transhumance, which
is seasonal migration of livestock between mountains and
lowland pasture areas. Pasture is grass or other plants
grown for feeding grazing animals, as well as land used for
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grazing. Sheep or other animals may pasture in
alpine meadows in the summer and be herded
back down into valleys for winter pasture.

THE FUTURE OF PASTORAL NOMADISM.
Agricultural experts once regarded pastoral
nomadism as a stage in the evolution of
agriculture—between the hunters and gatherers
who migrated across Earth’s surface in search of
food and sedentary farmers who cultivated grain
in one place. Because they had domesticated
animals but not plants, pastoral nomads were
considered more advanced than hunters and
gatherers but less advanced than settled farmers.

Pastoral nomadism is now generally recog-
nized as an offshoot of sedentary agriculture,
not as a primitive precursor of it It is simply a
practical way of surviving on land that receives
too little rain for cultivation of crops. The do-
mestication of animals—the basis for pastoral nomadism—
probably was achieved originally by sedentary farmers,
not by nomadic hunters. Pastoral nomads therefore had
to be familiar with sedentary farming, and in many cases
they practiced it.

Today, pastoral nomadism is a declining form of agricul-
ture, partly a victim of modern technology. Before recent
transportation and communications inventions, pastoral
nomads played an important role as carriers of goods and
information across the sparsely inhabited drylands. They
used to be the most powerful inhabitants of the drylands,
but now, with modemn weapons, national governments
can control nomadic population more effectively.

Government efforts to resettle nomads have been
particularly vigorous in China, Kazakhstan, and several
countries of Southwest Asia, including Israel, Saudi Ara-
bia, and Syria. Nomads are reluctant to cooperate, so
these countries have experienced difficulty in trying to
force their settlement in collectives and cooperatives.
Governments force groups to give up pastoral nomadism
because they want the land for other uses. Land that can
be irrigated is converted from nomadic to sedentary ag-
riculture. In some instances, the mining and petroleum
industries now operate in drylands formerly occupied
by pastoral nomads. Some nomads are encouraged to
try sedentary agriculture or to work for mining or petro-
leum companies. Others are still allowed to move about,
but only within ranches of fixed boundaries, In the fu-
ture, pastoral nomadism will be increasingly confined to
areas that cannot be irrigated or that lack valuable raw
materials,

Pause and Reflect 10.3.2

A few trees are growing in the background in

Figure 10-19 and none in Figure 10-20. What natural
resource needs to be present so that trees can grow?
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SHIFTING CULTIVATION

Learning Qutcome 10.2.3

Explain how shifting cultivation works in the tropics
of developing regions.

Shifting cultivation is practiced in much ot the world’s
Tropical, or A, climate regions, which have relatively high
temperatures and abundant rainfall. It is practiced by
roughly 250 million people across 36 million square kilo-
meters (14 million square miles), especially in the tropi-
cal rain forests of Latin America, sub-Saharan Africa, and
Southeast Asia.
Two distinctive features of shifting cultivation are:

» Farmers clear land for planting by slashing vegetation
and burning the debris (shifting cultivation is some-
times called slash-and-burn agriculture).

» Farmers grow crops on a cleared field for only a few
years, until soil nutrients are depleted, and then leave
it fallow (with nothing planted) for many years so the
soil can recover.

People who practice shifting cultivation generally live
in small villages and grow food on the surrounding land,
which the village controls. Well-recognized boundaries
usually separate neighboring villages.

THE PROCESS OF SHIFTING CULTIVATION. Each year
villagers designate for planting an area surrounding the
settlement. Before planting, they must remove the dense
vegetation that typically covers tropical land. Using axes,
they cut down most of the trees, sparing only those that are
economically useful. An efficient strategy is to cut down
selected large trees, which bring down smaller trees that
may have been weakened by notching. The undergrowth
is cleared away with a machete or other long knife. On a
windless day the debris is burned under carefully controlled
conditions. The rains wash the fresh ashes into the soil,
providing needed nutrients (Figure 10-21).

¥ FIGURE 10-21 SHIFTING CULTIVATION: SLASH AND BURN This field
in Mozambique is being prepared through slash and burn,
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A FIGURE 10-22 SHIFTING CULTIVATION: PREPARING THE LAND This
field in Cote d'Ivoire is being prepared for planting.

Before planting, the cleared area, known by a variety
of names in different regions, including swidden, lading,
milpa, chena, and kaingin, is prepared by hand, perhaps
with the help of a simple implement such as a hoe; plows
and animals are rarely used (Figure 10-22). The only fertil-
izer generally available is potash (potassium) from burning
the debris when the site is cleared. Little weeding is done
the first year that a cleared patch of land is farmed; weeds
may be cleared with a hoe in subsequent years.

The cleared land can support crops only briefly, usually
three years or less. In many regions, the most productive
harvest comes in the second year after burning. Thereaf-
ter, soil nutrients are rapidly depleted, and the land be-
comes too infertile to nourish crops. Rapid weed growth
also contributes to the abandonment of a swidden after a
few years. When the swidden is no longer fertile, villagers
identify a new site and begin clearing it. They leave the old
site uncropped for many years, allowing it to become over-
run again by natural vegetation. The field is not actually
abandoned; the villagers will return to the site someday,
perhaps as few as 6 years or as many as 20 years later, to
begin the process of clearing the land again. In the mean-
time, they may still care for fruit-bearing trees on the site.

If a cleared area outside a village is too small to pro-
vide food for the population, then some of the people may
establish a new village and practice shifting cultivation
there. Some farmers may move temporarily to another set-
tlement if the field they are clearing that year is distant.

CROPS OF SHIFTING CULTIVATION. The crops grown
by each village vary by local custom and taste. The
predominant crops include upland rice in Southeast Asia,
maize (corn) and manioc (cassava) in South America, and
millet and sorghum in Africa. Yams, sugarcane, plantain,
and vegetables are also grown in some regions. These crops
have originated in one region of shifting cultivation and
have diffused to other areas in recent years.

The Kayapo people of Brazil’s Amazon tropical rain for-
est do not arrange crops in the rectangular fields and rows
that are familiar to us. They plant in concentric rings. At



first they plant sweet potatoes and yams in the inner area,
with corn and rice, manioc, and more yams in successive
rings. In subsequent years the inner area of potatoes and
yams expands to replace corn and rice. The outermost ring
contains plants that require more nutrients, including
papaya, banana, pineapple, mango, cotton, and beans. It
is here that the leafy crowns of cut trees fall when the field
is cleared, and their rotting releases more nutrients into
the soil.

Most families grow only for their own needs, so one
swidden may contain a large variety of intermingled crops,
which are harvested individually at the best time. In shift-
ing cultivation a “farm field” appears much more chaotic
than do fields in developed countries, where a single crop
such as corn or wheat may grow over an extensive area.
In some cases, families may specialize in a few crops and
trade with villagers who have a surplus of others.

OWNERSHIP AND USE OF LAND IN SHIFTING
CULTIVATION. Traditionally, land was owned by the
village as a whole rather than separately by each resident.
The chief or ruling council allocated a patch of land to
each family and allowed it to retain the output. Individuals
may also have had the right to own or protect specific trees
surrounding the village. Today, private individuals now
own the land in some communities, especially in Latin
America.

Shifting cultivation occupies approximately one-fourth
of the world’s land area, a higher percentage than any
other type of agriculture. However, less than 5 percent of
the world’s people engage in shifting cultivation. The gap
between the percentage of people and land area is not sur-
prising because the practice of moving from one field to
another every couple years requires more land per person
than do other types of agriculture.

FUTURE OF SHIFTING CULTIVATION. Land devoted to
shifting cultivation is declining in the tropics at a rate
of about 75,000 square kilometers (30,000 square miles),
or 0.2 percent, per year, according tc the United Nations
(Figure 10-23), The amount of Earth’s surface allocated
fo tropical rain forests has already been reduced to less
than half of its original area, for until recent years the
World Bank supported deforestation with loans to finance
development schemes that required the clearing of forests.
Shifting cultivation is being replaced by logging, cattle
ranching, and the cultivation of cash crops. Selling timber
to builders and raising beef cattle for fast-food restaurants
are more effective development strategies than maintaining
shifting cultivation. Developing countries also see shifting
cultivation as an inefficient way to grow food in a hungry
world. Indeed, compared to other forms of agriculture,
shifting cultivation can support only a small population
in an area without causing environmental damage.

To its critics, shifting cultivation is at best a preliminary
step in economic development. Pioneers use shifting cul-
tivation to clear forests in the tropics and to open land for
development where permanent agriculture never existed.

A FIGURE 10-23 DEFORESTATION The rain forest in Parana, Brazil, once
used for shifting cultivation, was deared plant soybeans.

People unable to find agricultural land elsewhere can mi-
grate to the tropical forests and initially practice shifting
cultivation. Critics say it then should be replaced by more
sophisticated agricultural techniques that yield more crops
per land area. Defenders of shifting cultivation consider it
the most environmentally sound approach for the trop-
ics. Practices used in other forms of agriculture, such as
applying fertilizers and pesticides and permanently cleat-
ing fields, may damage the soil, cause severe erosion, and
upset balanced ecosystems.

Large-scale destruction of the rain forests also may con-
tribute to global warming. When large numbers of trees
are cut, their burning and decay release large volumes of
carbon dioxide. This gas can build up in the atmosphete,
acting like the window glass in a greenhouse to trap solar
energy in the atmosphere, resulting in the “greenhouse
effect,” discussed in Chapter 11. Elimination of shifting
cultivation could also upset the traditional local diversity
of cultures in the tropics. The activities of shifting cultiva-
tion are intertwined with other social, religious, political,
and various folk customs. A drastic change in the agricul-
tural economy could disrupt other activities of daily life.

As the importance of tropical rain forests to the
global environment has become recognized, developing
countries have been pressured to restrict further destruc-
tion of them. In one innovative strategy, Bolivia agreed
to set aside 1.5 million hectares (3.7 million acres) in a
forest reserve in exchange for cancellation of $650 mii-
lion of its debt to developed countries. Meanwhile, in
Brazil’s Amazon rain forest, deforestation has increased
from 2.7 million hectares (7 million acres) per year dur-
ing the 1990s to 3.1 million hectares (8 million acres)
since 2000.

Pause and Reflect 10.3.3

How does rapid population growth in sub-Saharan
Africa make it difficult to practice shifting cultivation
there?
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INTENSIVE SUBSISTENCE WITH WET RICE
DOMINANT

Learning Outcome 10.3.4

Explain how intensive subsistence farming works in
the high population concentrations of developing
regions.

Shifting cultivation and pastoral nomadism are forms of
subsistence agriculture found in regions of low density.
But three-fourths of the world’s people live in develop-
ing countries, and the form of subsistence agriculture that
feeds most of them is intensive subsistence agriculture.
The term intensive implies that farmers must work inten-
sively to subsist on a parcel of land. In densely populated
Fast, South, and Southeast Asia, most farmers practice in-
tensive subsistence agriculture.

CHARACTERISTICS OF INTENSIVE SUBSISTENCE FARM-
ING. The typical farm in Asia’s intensive subsistence
agriculture regions is much smaller than farms elsewhere
in the world. Many Asian farmers own several fragmented
plots, frequently a result of dividing individual holdings
among several children over several centuries. Because the
agricultural density—the ratio of farmers to arable land—
is so high in parts of East and South Asia, families must
produce enough food for their survival from a very small
area of land. They do this through careful agricultural
practices, refined over thousands of years in response to
local environmental and cultural patterns. Most of the
work is done by hand or with animals rather than with
machines, in part due to abundant labor, but largely from
lack of funds to buy equipment.

To maximize food production, intensive subsistence
farmers waste virtually no land. Corners of fields and ir-
regularly shaped pieces of land are planted rather than
left idle. Paths and roads are kept as narrow as possible to

¥ FIGURE 10-24 RICE PRODUCTION China and India produce one-half of the world's rice.
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A FIGURE 10-25 GROWING RICE: PREPARING THE FIELD Plowing a
field with a water buffalo in the Philippines.

minimize the loss of arable land. Livestock are rarely per-
mitted to graze on land that could be used to plant crops,
and little grain is grown to feed the animals.

The intensive agriculture region of Asia can be divided
between areas where wet rice dominates and areas where
it does not (refer to Figure 10-18). The term wet rice refers
to rice planted on dry land in a nursery and then moved
as seedlings to a flooded field to promote growth. Wet
rice occupies a relatively small percentage of Asia’s agri-
cultural land but is the region’s most important source of
food. China and India account for nearly 50 percent of the
world's rice production, and more than 90 percent is pro-
duced in East, South, and Southeast Asia (Figure 10-24).
Intensive wet-rice farming is the dominant type of agricul-
ture in southeastern China, East India, and much of South-
east Asia. Successful production of large yields of rice is an
elaborate process that is time-consuming and done mostly
by hand. The consumers of the rice also perform the work,
and all family members, including children, contribute to
the effort.

CULTIVATION OF WET RICE.

Growing rice involves four principal

steps:

e Field preparation. A farmer
prepares the field for plant-
ing, often using a plow drawn

J by water buffalo or oxen (Fig-

) ure 10-25). The use of a plow
and animal power is one char-
acteristic that distinguishes
subsistence agriculture from
shifting cultivation.

* Flooding. The plowed land
is then flooded with water
(Figure 10-26). The water is
collected from rainfall, river
overflow, or irrigation. Too
much or too little water can
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A FIGURE 10-26 GROWING RICE: FLOODING THE FIELD Flooded fields
in Japan.

damage the crop—a particular problem for farmers in
South Asia who depend on monsoon rains, which do
not always arrive at the same time each summer. Before
planting, dikes and canals are repaired to ensure the
right quantity of water in the field. The flooded field
is called a sawah in the Austronesian language widely
spoken in Indonesia, including Java. Europeans and
North Americans frequently, but incorrectly, call it a
paddy, the Malay word for wet rice.

¢ Transplanting. The customary way to plant rice is to
grow seedlings on dry land in a nursery and then trans-
plant the seedlings into the flooded field (Figure 10-27).
Typically, one-tenth of a sawah is devoted to the cul-
tivation of seedlings. After about a month they are
transferred to the rest of the field. Rice plants grow
submerged in water for approximately three-fourths of
the growing period. Another method of planting rice is
to broadcast dry seeds by scattering them through the
field, a method used to some extent in South Asia.

* Harvesting. Rice plants are harvested by hand, usu-
ally with knives (Figure 10-28). To separate the husks,
known as chaff, from the seeds, the heads are threshed
by beating them on the ground or treading on them
barefoot. The threshed rice is placed in a tray, and
the lighter chaff is winnowed—that is, allowed to be
blown away by the wind. If the rice is to be consumed
directly by the farmer, the hull, or outer covering, is re-
moved using a mortar and pestle. Rice that is sold com-
mercially is frequently whitened and polished, a pro-
cess that removes some nutrients but leaves rice more
pleasing in appearance and taste to many consumers.

Wet rice is most easily grown on flat land because the
plants are submerged in water much of the time. Thus
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A FIGURE 10-27 GROWING RICE: TRANSPLANTING PLANTS
Transplanting rice by hand in Malaysia.

most wet-rice cultivation takes place in river valleys and
deltas. But the pressure of population growth in parts of
East Asia has forced expansion of areas under rice cultiva-
tion. One method of developing additional land suitable
for growing rice is to terrace the hillsides of river valleys.

Land is used even more intensively in parts of Asia by
obtaining two harvests per year from one field, a process
known as double cropping. Double cropping is common
in places that have warm winters, such as southern China
and Taiwan, but is relatively rare in India, where most areas
have dry winters. Normally, double cropping involves al-
ternating between wet tice, grown in the summer when
precipitation is higher, and wheat, barley, or another dry
crop, grown in the drier winter season. Crops other than
rice may be grown in the wet-rice region in the summer on
nonirrigated land.

Pause and Reflect 10.3.4

Describe the sequence of tasks in wet rice cultivation.
How can growing this very labor-intensive crop be
cost effective for farmers?

¥ FIGURE 10-28 GROWING RICE: HARVESTING Harvesting rice by hand
in Thailand.
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INTENSIVE SUBSISTENCE WITH WET
RICE NOT DOMINANT

Learning Outcome 10.3.5

Describe reasons for growing crops other than wet
rice in intensive subsistence regions.

Climate prevents farmers from growing wet rice in por-
tions of Asia, especially where summer precipitation lev-
els are too low and winters are too harsh (refer to Fig-
ure 10-18). Agriculture in much of the interior of India
and northeastern China is devoted to crops other than
wet rice. Wheat is the most important crop, followed by
barley (Figure 10-29). Various other grains and legumes are
grown for household consumption, including millet, oats,
corn, sorghum, and soybeans. In addition, some crops are
grown in order to be sold for cash, such as cotton, flax,
hemp, and tobacco.

Aside from what is grown, this region shares most of
the characteristics of intensive subsistence agriculture with
the wet-rice region. Land is used intensively and worked
primarily by human power, with the assistance of some
hand implements and animals. In milder parts of the re-
gion where wet rice does not dominate, more than one
harvest can be obtained some years through skilled use of
crop rotation, which is the practice of rotating use of dif-
ferent fields from crop to crop each year to avoid exhaust-
ing the soil. In colder climates, wheat or another crop is
planted in the spring and harvested in the fall, but no
crops can be sown through the winter.

Since the Communist Revolution in 1949, private in-
dividuals have owned little agricultural land in China. In-
stead, the Communist government organized agricultural
producer communes, which typically consisted of several
villages of several hundred people each. By combining

¥ FIGURE 10-29 CHINA BARLEY FIELDS Hillsides are terraced to create
flat fields.

A FIGURE 10-30 CHINA COMMUNE A commune in Changsha, China.

several small fields into a single large unit, China’s gov-
ernment hoped to promote agricultural efficiency; scarce
equipment and animals and larger improvement projects,
such as flood control, water storage, and terracing, could
be shared (Figure 10-30). In reality, productivity did not
increase as much as the government had expected because
people worked less efficiently for the commune than when
working for themselves.

China has therefore dismantled the agricultural com-
munes. The communes still hold legal title to agricultural
land, but villagers sign contracts that entitle them to farm
portions of the land as private individuals. Chinese farm-
ers may sell to others the right to use the land and to pass
on the right to their children. Reorganization has been dif-
ficult because irrigation systems, equipment, and other
infrastructure were developed to serve large communal
farms rather than small individually managed ones, which
cannot afford to operate and maintain the machinery. But
production has increased greatly.

PLANTATION FARMING

The types of agriculture in developing countries discussed
so far are considered subsistence agriculture because the
principal purpose is production of food for consump-
tion by the farmer’s family. Plantation farming is a form
of commercial agriculture found in developing countries.
A plantation is a large commercial farm in a developing
country that specializes in one or two crops.

Most plantations are located in the tropics and
subtropics, especially in Latin America, Africa, and Asia
(Figure 10-31). Although generally situated in develop-
ing countries, plantations are often owned or operated by
Europeans or North Americans, and they grow crops for
sale primarily to developed countries. Crops are normally
processed at the plantation before being shipped because
processed goods aze less bulky and are therefore cheaper to
ship the long distances to the North American and Eurc-
pean markets.

Among the most important crops grown on planta-
tions are cotton, sugarcane, coffee, rubber, and tobacco
(Figure 10-32). Also produced in large quantities are cocoa,
jute, bananas, tea, coconuts, and palm oil. Latin American



A FIGURE 10-31 COFFEE PLANTATION This plantation is in Minas Gerais,
Brazil,

plantations are most likely to grow coffee, sugarcane, and
bananas, whereas Asian plantations may provide rubber
and palm oil. Crops such as tobacco, cotton, and sugar-
cane, which can be planted only once a year, are less likely
to be grown on large plantations today than in the past.
Because plantations are usually situated in sparsely set-
tled locations, they must import workers and provide them
with food, housing, and social services (Figure 10-33).

A FIGURE 10-33 PLANTATION WORKERS
Temporary laborers are transported to a coffee plantation in Minas Gerais, Brazil.

Plantation managers try to spread the work as evenly as pos-
sible throughout the year to make full use of the large labor
force. Where the climate permits, more than one crop is
planted and harvested annually. Rubber tree plantations try
to spread the task of tapping the trees throughout the year.

Until the Civil War, plantations were important in the
U.S. South, where the principal crop was cotton, followed
by tobacco and sugarcane. Demand for cotton increased
dramatically after the establishment of textile factories in
England at the start of the Industrial Revolution in the late
eighteenth century. Cotton production was stimulated by
the improvement of the cotton gin by Eli Whitney in 1793
and the development of new varieties of cotton that were
hardier and easier to pick. Slaves brought from Africa per-
formed most of the labor until the abolition of slavery and
the defeat of the South in the Civil War. Thereafter, planta-
tions declined in the United States; they were subdivided
and either sold to individual farmers or worked by tenant
farmers.

Pause and Reflect 10.3.5

What foods do you consume that are grown on
plantations?

¥ FIGURE 10-32 COFFEE BEAN PRODUCTION One-third of the world's coffee beans are grown in Brazil.
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Agriculture in Developed
Regions

Learning Outcome 10.3.6

Describe how mixed crop and livestock farming
works.

Commercial agriculture in developed countries can be
divided into six main types: mixed crop and livestock
farming, dairy farming, commercial gardening and fruit
farming, grain farming, Mediterranean agriculture, and
livestock ranching. Each type is predominant in distinc-
tive regions within developed countries, depending largely
on climate. Commercial agriculture is also becoming in-
creasingly important in many developing countries.

In commercial farming, farmers grow crops and raise
animals primarily for sale off the farm rather than for their
own consumption. Agricultural products are not sold di-
rectly to consumers but to food-processing companies,
Large processors, such as General Mills and Kraft, typically
sign contracts with commercial farmers to buy their grain,
chickens, cattle, and other output. Farmers may have con-
tracts to sell sugar beets to sugar refineries, potatoes to dis-
tilleries, and coranges to manufacturers of concentrated
juices.

Commercial farming is closely tied to other businesses.
The system of commercial farming found in developed
countries has been called agribusiness because the family
farm is not an isolated activity but is integrated into a large
food-production industry. Commercial farmers make heavy
use of modern communications and information technol-
ogy to stay in touch and keep track of prices, yields, and
expenditures.

Although farmers account for less than 2 percent of the
U.S. labor force, around 20 percent of U.S. laborers work in
food production and services related to agribusiness—food
processing, packaging, storing, distributing, and retail-
ing. Agribusiness encompasses such diverse enterprises as
tractor manufacturing, fertilizer production, and seed dis-
tribution. Although most farms are owned by individual
families, many other aspects of agribusiness are controlled
by large corporations.

MIXED CROP AND LIVESTOCK FARMING

Mixed crop and livestock farming is the most comimon form
of commercial agriculture in the United States west of the
Appalachians and east of 98° west longitude and in much of
Europe from France to Russia (refer to Figure 10-18).

INTEGRATION OF CROPS AND LIVESTOCK. The most
distinctive characteristic of mixed crop and livestock
farming is the integration of crops and livestock (Figure
10-35). Most of the crops are fed to animals rather than
consumed directly by humans. In turn, the livestock

A FIGURE 10-34 MIXED CROP AND LIVESTOCK Harvesting corn in lowa.

supply manure to improve soil fertility to grow more crops.
A typical mixed crop and livestock farm devotes nearly all
land area to growing crops but derives more than three-
fourths of its income from the sale of animal products,
such as beef, milk, and eggs. In the United States pigs are
often bred directly on the farms, whereas cattle may be
brought in to be fattened on corn.

Mixing crops and livestock permits farmers to distribute
the workload more evenly through the year. Fields require
less attention in the winter than in the spring, when crops
are planted, and in the fall, when they are harvested. Mean-
while, livestock require year-long attention. A mix of crops
and livestock also reduces seasonal variations in income;
most income from crops comes during the harvest season,
but livestock products can be sold throughout the year.

In the United States, corn (maize) is the crop most fre-
quently planted in the mixed crop and livestock region
because it generates higher yields per area than do other
crops (Figure 10-35). Some of the corn is consumed by peo-
ple as oil, margarine, and other food products, but most is
fed to pigs and cattle. The most important mixed crop and
livestock farming region in the United States—extending
from Ohio to the Dakotas, with its center in lowa—is fre-
quently called the Corn Belt because around half of the
cropland is planted in corn. Soybeans have become the
second-most-important crop in the U.S. mixed commer-
cial farming region. Like corn, soybeans are mostly used
to make animal feed. Tofu (made from soybean milk) is
a major food source, especially for people in China and
Japan. Soybean oil is widely used in U.S. foods, as a hid-
den ingredient.

CROP ROTATION. Mixed crop and livestock farming
typically involves crop rotation. The farm is divided into
a number of fields, and each field is planted on a planned
cycle, often of several years. The crop planted changes
from one year to the next, typically going through a cycle
of two or more crops, and perhaps a year of fallow before
the cycle is repeated. Crop rotation helps maintain the
fertility of a field because various crops deplete the soil of
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certain nutrients but restore others. Crop rotation contrasts
with shifting cultivation, in which nutrients depleted
from a field are restored only by leaving the field fallow
(uncropped) for many years. With shifting cultivation,
in any given year, crops cannot be planted in most of an
area’s fields, so overall production is much lower than in
mixed commercial farming.

A two-field crop-rotation system was developed in
Northern Europe as early as the fifth century. A cereal
grain, such as oats, wheat, rye, or barley, was planted in
Field A one year, while Field B was left fallow. The follow-
ing year, Field B was planted, and Field A was left fallow,
and so forth. Beginning in the eighth century, a three-field
system was introduced. The first field was planted with a
winter cereal, the second was planted with a spring cereal,
and the third was left fallow. As a result, each field yielded
four harvests every six years, compared to three every six
years under the two-field system.

A four-field system was introduced in Europe during the
eighteenth century. The first year, the farmer could plant
a root crop (such as turnips) in Field A, a cereal in Field B,
a “test” crop (such as clover, which helps restore the field)
in Field C, and a cereal in Field D. The second year, the
farmer might select a cereal for Field A, a rest crop for Field
B, a cereal for Field C, and a root for Field D. The rotation
would continue for two more years before the cycle would
start again. Each field thus passed through a cycle of four
crops—toot, cereal, rest crop, and another cereal.

Cereals such as wheat and barley were sold for flour and
beer production, and straw (the stalks remaining after the
heads of wheat are threshed) was retained for animal bed-
ding. Root crops such as turnips were fed to the animals
during the winter. Clover and other rest crops were used
for cattle grazing and for restoring nitrogen to the soil.

Pause and Reflect 10.3.6

What are the principal differences between harvesting
of maize in the United States (Figure 10-34) and
harvesting of rice in Thailand (Figure 10-28)?
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< FIGURE 10-35 MAIZE (CORN) PRODUCTION
The United States produces nearly 40 percent and China
more than 20 percent of the world total.
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COMMERCIAL GARDENING AND FRUIT
FARMING

Commercial gardening and fruit farming is the predom-
inant type of agriculture in the southeastern United
States. The region has a long growing season and humid
climate, and it is accessible to the large markets of New
York, Philadelphia, Washington, and other eastern U.S.
urban areas. The type of agriculture practiced in this re-
glon is frequently called truck farming, from the Middle
English word truck, meaning “bartering” or “exchange of
commodities.” Truck farms grow many of the fruits and
vegetables that consumers in developed countries de-
mand, such as apples, asparagus, cherries, lettuce, mush-
rooms, and tomatoes. Some of these fruits and vegetables
are sold fresh to consumers, but most are sold to large pro-
cessors for canning or freezing.

Truck farms are highly efficient large-scale operations
that take full advantage of machines at every stage of the
growing process. Truck farmers are willing to experiment
with new varieties, seeds, fertilizers, and other inputs to
maximize efficiency. Labor costs are kept down by hiring
migrant farm workers, some of whom are undocumented
immigrants from Mexico who work for very low wages.
Farms tend to specialize in a few crops, and a handful of
farms may dominate national output of some fruits and
vegetables.

A form of truck farming called specialty farming has
spread to New England, among other places. Farmers are
profitably growing crops that have limited but increasing
demand among affluent consumers, such as asparagus,
peppers, mushrooms, strawberries, and nursery plants.
Specialty farming represents a profitable alternative for
New England farmers at a time when dairy farming is de-
clining because of relatively high operating costs and low
milk prices.
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DAIRY FARMING

Learning Outcome 10.3.7

Describe how dairy farming and commercial
gardening work.

Dairy farming is the rnost important commercial agriculture
practiced on farms near the large urban areas of the north-
castern United States, southeastern Canada, and north-
western Europe (Figure 10-36). Dairying has also become
an important type of farming in South and East Asia. Tra-
ditionally, fresh milk was rarely consumed except directly
on the farm or in nearby villages. With the rapid growth of
cities in developed countries during the nineteenth century,
demand for the sale of milk to urban residents increased.
Rising incomes permitted urban residents to buy milk prod-
ucts, which were once considered luxuries.

REGIONAL DISTRIBUTION OF DAIRYING. For most of
the twentieth century, the world’s milk production was
clustered in a handful of developed countries, However, the
share of the world’s dairy farming conducted in developing
countries has risen dramatically, from 26 percent in 1980
to 53 percent in 2010 (Figure 10-37). In the twenty-first
century, India has become the world’s largest milk producer,
ahead of the United States, the traditional leader, and China
and Pakistan are now third and fourth largest (Figure 10-38).

In developed countries, dairying is the most important
type of commercial agriculture in the first ring outside large
cities because of transportation factors. Dairy farms must
be closer to their market than other types of farms because
their products are highly perishable. The ring surround-
ing a city from which milk can be supplied without spoil-
ing is known as the milkshed. Improvements in transpor-
tation have permitted dairying to be undertaken farther
from the market. Until the 1840s, when railroads were first

¥ FIGURE 10-36 DAIRY FARM Many cows are milked simuitaneously at this dairy farm in
Wiltshire, England.
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A FIGURE 10-37 CHANGING MILK PRODUCTION
Developing countries now produce more milk than developed countries.

used for transporting dairy products, milksheds rarely had
a radius beyond 50 kilometers (30 miles). Today, refriger-
ated railcars and trucks enable farmers to ship milk more
than 500 kilometers (300 miles). As a result, nearly every
farm in the northeastern United States and northwestern
Europe is within the milkshed of at least one urban area.

Dairy farmers, like other commercial farmers, usually
do not sell their products directly to consumers. Instead,
they generally sell milk to wholesalers, who distribute it
in turn to retailers. Retailers then sell milk to consumers
in shops or at home. Farmers also sell milk to butter and
cheese manufacturers.

In general, the farther the farm is from large urban con-
centrations, the smaller is the percentage of output devoted
to fresh milk. Farms located farther from consumers are
more likely to sell their output to processors that make but-
ter, cheese, or dried, evaporated, and condensed milk. The
reason is that these products keep fresh longer than milk
does and therefore can be safely shipped from remote farms.

Countries likewise tend to specialize in certain prod-
ucts. New Zealand, the world’s largest per capita producer
of dairy products, devotes about 5 percent to liquid milk,
compared to more than 50 percent in the United Kingdom.
New Zealand farmers do not sell much lig-
uid milk because the country is too far from
North America and northwestern Europe,
the two largest relatively wealthy popula-
ton concentrations.

CHALLENGESFORDAIRY FARMERS. Like
other commercial farmers, dairy farmers face
economic difficulties because of declining
revenues and rising costs. Dairy farmers
who have quit farming most often cite
lack of profitability and excessive workload
as reasons for getting out of the business.
Distinctive features of dairy farming have
exacerbated the economic difficulties:

* Labor intensive. Cows must be milked
twice a day, every day; although the ac-
tual milking can be done by machines,
dairy farming nonetheless requires con-
stant attention throughout the year.
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< FIGURE 10-38 MILK PRODUCTION

India has replaced the United States as the world's leading milk producer.

CCNTEMPORARY GEOGRAPHIC TOOLS
Protecting Farmland

Loss of farmland to utban growth 1s
especially severe at the edge of the
string of large metropolitan areas
along the East Coast of the United
States. Some of the most threatened
agricultuzal land lies in Maryland, a
small state where two major cities—
Washington and Baitimore—have
coalesced 1nto a continuous built-up
area (see Chapter 13). In Maryland,
a geographic information system
(GIS) was used to identify which
farms should be preserved.

Maps generated through GIS were
essential 1n identifymg agricultural
land to protect because the most ap-
propriate farms to preserve were not
necessarily those with the highest-
quality soil. Why should the state and
nonprofit organizations spend scarce
funds to preserve “prime” farmland
that is nowhere near the path of utban
sprawl? Conversely, why purchase
an expensive, isolated farm already
totally surrounded by residential de-
velopments, when the same amount
of money could buy several large con-
tiguous farms that effectively blocked
wrban sprawl elsewhere?

To identify the “best” lands to
protect, GIS consultants pioduced

a series of soil quality, environmen-
tal, and economic maps that were
combined into a single composite
map (Figure 10-39). The map shows
that 4 percent of the state’s farmland
had prime soils, significant environ-
mental features, and high projected
population giowth, and 25 percent
had two of the three factors.
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e iinter feed. Dairy farmers
face the expense of feeding
the cows in the winter, when
they may be unable to graze
on grass. In northwestern Eu-
rope and in the northeastern
United States, farmers gener-
ally purchase hay or grain for
winter feed. In the western part
of the U.S. dairy region, crops
are more likely to be grown
in the summer and stored for
winter feed on the same farm.

Pause and Reflect 10.3.7

Look on the label of your
milk carton. How far away
from you is the dairy?

Maryland officials are making use

of the results of the GIS as part of an
overall strategy to minimize sprawl
For example, state highway money
1s allocated to improving roads in
existing built-up areas rather than
extending new roads through im-
portant conservation areas.
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Prime and productive agricultural soils

Significant environmental, cultural,
and historic features
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per agra on agricultural lands

B 2 or 3 of the above features

4 FIGURE 90-30 PROTECTING FARMLAND IN MARYLAND Prime farmland is typically flat and
well drained Significant environmental features included water quality, flood control, species habrtats,
historic sites, and espedally afiractive scenery
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GRAIN FARMING

Learning Outcome $0.3.8

Describe how grain and Mediterranean farming
work.

Some form of grain is the major crop on most farms. Grain
is the seed from various grasses, such as wheat, corn, oats,
barley, rice, millet, and others. Commercial grain agricul-
ture is distinguished from mixed crop and livestock farm-
ing because crops on a grain farm are grown primarily for
consumption by humans rather than by livestock. Farms in
developing countries also grow crops for human consump-
tion, but the output is directly consumed by the farmers.
Commercial grain farms sell their output to manufactur-
ers of food products, such as breakfast cereals and breads.

The most important crop grown is wheat, used to make
bread flour. Wheat generally can be sold for a higher price
than other grains, such as rye, oats, and barley, and it has
more uses as human food. It can be stored relatively easily
without spoiling and can be transported a long distance,
Because wheat has a relatively high value per unit weight,
it can be shipped profitably from remote farms to markets.

As was the case with milk production, the share of world
production of wheat in developing countries has increased
rapidly. Much of this increased production results from
growth in large-scale commercial agriculture. Developing
countries accounted for more than one-half of world wheat
production in 2010, compared to only one-fourth in 1960.
The United States is by far the largest producer of wheat
among developed countries, but it now ranks third among
all countries, behind China and India (Figure 10-40). China
has been the world leader since 1983, and India has been
second since 1999,

Large-scale grain production, like other commercial
farming ventures in developed countries, is heavily mech-
anized, conducted on large farms, and oriented to con-
sumer preferences. The McCormick reaper (a machine that
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cuts grain standing in the field), invented in the 1830s,
first permitted large-scale wheat production. Today the
combine machine performs in one operation the three
tasks of reaping, threshing, and cleaning.

Unlike work on a mixed crop and livestock farm, the ef-
fort required to grow wheat is not uniform throughout the
year. Some individuals or firms may therefore have two
sets of fields—one in the spring wheat belt and one in the
winter wheat belt. Because the planting and harvesting in
the two regions occur at different times of the year, the
workload can be distributed throughout the year. In addi-
tion, the same machinery can be used in the two regions,
thus spreading the cost of the expensive equipment. Com-
bine harvesting contractors start working in Oklahoma in
early summer and work their way northward.

Commercial grain farms are generally located in re-
gions that are too dry for mixed crop and livestock agricul-
ture. Within North America, large-scale grain production
is concentrated in three areas:

* The winter wheat belt through Kansas, Colorado, and
Oklahoma. The winter wheat crop is planted in the
autumn and develops a strong root system before
growth stops for the winter. The wheat survives the
winter, especially if it is insulated beneath a snow blan-
ket, and is ripe by the beginning of summer.

* The spring wheat belt through the Dakotas, Montana,
and southern Saskatchewan in Canada. Winters are
usually too severe for winter wheat in this region, so
spring wheat is planted in the spring and harvested in
the late summer.

* The Palouse reglon of Washington State. Wheat com-
prises a smaller percentage of agricultural output than
in the other two wheat-growing regions. The Palouse
is also an important source of legumes; for example,
80 percent of U.S. lentils are grown in the region.

Wheat'’s significance extends beyond the amount of
land or number of people involved in growing it. Un-
like other agricultural products, wheat is grown to a

<A FIGURE 10-40 WHEAT PRODUCTION
China and India are the leading wheat producers,
followed by the United States.
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& FIGURE 10-41 MEDITERRANEAN AGRICULTURE Nearly all olives
are produced in countries that border the Mediterranean Sea or have similar
climates, including Sifnos, Greece.

considerable extent for international trade, and it is the
world’s leading export crop. The United States and Canada
account for about half of the world’s wheat exports; conse-
guently, the North American prairies are accurately called
the world’s “breadbasket.” The ability to provide food for
many people elsewhere in the world is a major source of
economic and political strength for these two countries.

MEDITERRANEAN AGRICULTURE

Mediterranean agriculture exists primarily on the lands
that border the Mediterranean Sea in Southern Europe,
North Africa, and western Asia (Figure 10-41). Farmers in
California, central Chile, the southwestern part of South
Africa, and southwestern Australia practice Mediterranean
agriculture as well.

These Mediterranean areas share a similar physical en-
vironment (refer to Figures 10-18 and 10-40). Every Medi-
terranean area borders a sea, and most are on west coasts
of continents (except for some lands surrounding the
Mediterranean Sea). Prevailing sea winds provide mois-
ture and moderate the winter temperatures. Summers are
hot and dry, but sea breezes provide some relief. The land
is very hilly, and mountains frequently plunge directly to
the sea, leaving very narrow strips of flat land along the
coast.

Farmers detive a smaller percentage of income from
animal products in the Mediterranean region than in the
mixed crop and livestock region. Livestock production is
hindered during the summer by the lack of water and good
grazing land. Some farmers living along the Mediterranean

Chapter 10: Food and Agriculture 371

Sea traditionally used transhumance to raise animals, al-
though the practice is now less common. Under transhu-
mance, animals—primarily sheep and goats—are kept on
the coastal plains in the winter and transferred to the hills
in the summer.

Most crops in Mediterratiean lands are grown ior human
consumption rather than for animal feed. Horticulture—
which is the growing of fruits, vegetables, and flowers—
and tree crops form the commercial base of Mediterranean
farming. A combination of local physical and cultural char-
acteristics determines which crops are grown in each area.
The hilly landscape encourages farmers to plant a variety of
crops within one farming area.

In the lands bordering the Mediterranean Sea, the two
most important cash crops are olives and grapes. Two-
thirds of the world’s wine is produced in countries that

‘border the Mediterranean, especially Italy, France, and

Spain. Mediterranean agricultural regions elsewhere in the
world produce most of the remaining one-third (refer to
Figure 4-22). The lands near the Mediterranean Sea are also
responsible for a large percentage of the world’s supply of
olives, an important source of cooking oil. Despite the im-
portance of olives and grapes to commercial farms border-
ing the Mediterranean Sea, approximately half of the land
is devoted to growing cereals, especially wheat for pasta
and bread. As in the U.S. winter wheat belt, the seeds are
sown in the fall and harvested in early summer. After cul-
tivation, cash crops are planted on some of the land, and
the remainder of the land is left fallow for a year or two to
conserve moisture in the soil.

Cereals occupy a much lower percentage of the culti-
vated land in California than in other Mediterranean cli-
mates. Instead, a large portion of California farmland is
devoted to fruit and vegetable horticulture, which supplies
a large portion of the citrus fruits, tree nuts, and deciduous
fruits consumed in the United States. Horticulture is prac-
ticed in other Mediterranean climates, but not to the ex-
tent found in California. The rapid growth of urban areas
in California, especially Los Angeles, has converted high-
quality agricultural land into housing developments. Thus
far, the loss of farmland has been offset by the expansion
of agriculture into arid lands. However, farming in dry-
lands requires massive irrigation to provide water. In the
future, California agriculture may face stiffer competition
for the Southwest’s increasingly scarce water supply.

Pause and Reflect 10.3.8

At least 1 million metric tons of wine are produced
in eight countries (Argentina, Australia, China,
France, Italy, South Africa, Spain, and the United
States). Referring to Figures 4-22 and 10-18, which
one of the eight countries does not appear to have
Mediterranean agriculture?



372 THE CULTURAL LANDSCAPE

LIVESTOCK RANCHING

Learning Outcome 938.3.9
Describe how livestock ranching works.

Ranching is the commercial grazing of livestock over an
extensive area (Figure 10-42). This form of agriculture is
adapted to semiarid or arid land and is practiced in devel-
oped countries where the vegetation is too sparse and the
s50il too poor to support crops.

CATTLE RANCHING IN THE UNITED STATES. The
importance of ranching in the United States extends
beyond the people who choose this form of commercial
farming. Its prominence in popular culture, especially in
Hollywood films and television, has not only helped to
draw attenttion to this form of commercial farming but has
also served to illustrate, albeit in sometimes romanticized
ways, the crucial role that ranching played in the history
and settlement of areas of the United States. Cattle ranching
in Texas, as glamorized in popular culture, did actually
dominate commercial agriculture, but only for a short
period—from 1867 to 1885.

Cattle ranching expanded in the United States during
the 1860s because of the demand for beef in East Coast
cities. If they could get their cattle to Chicago, ranchers
were paid $30 to $40 per head, compared to only $3 or
$4 per head in Texas. Once in Chicago, the cattle could
be slaughtered and processed by meat-packing companies
and shipped in packages to consumers in the East. To reach
Chicago, cattle were driven on hoof by cowboys over trails
from Texas to the nearest railhead. There the cattle were
driven into cattle cars for the rest of their journey. The
western terminus of the rail line reached Abilene, Kansas,
in 1867. Wichita, Caldwell, Dodge City, and other towns
in Kansas took their turns as the main destination for cattle

¥V FIGURE 10-42 RANCHING Cattle on a west Texas ranch are rounded up for shipping.
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A FIGURE 10-43 CHISHOLM TRAIL The Chisheim Trail was used to move
cattle from Texas to railroad stations in Kansas during the 1860s and 1870s,

driven north on trails from Texas. The most famous route
from Texas northward to the rail line was the Chisholm
Trail, which began near Brownsville at the Mexican bor-
der and extended northward through Texas (Figure 10-43).

Cattle ranching declined in importance during the
1880s, after it came into conflict with sedentary agricul-
ture. Most early U.S. ranchers adhered to “the Code of the
West,” although the system had no official legal status.
Under the code, ranchers had range rights—that is, their
cattle could graze on any open land and had access to scarce
water sources and grasslands. The early cattle ranchers
in the West owned little land, only cattle. The U.S. gov-
ernment, which owned most of the land used for open
grazing, began to sell it to farmers to grow crops, leaving
cattle ranchers with no legal
claim to it. For a few years the
ranchers tried to drive out the
farmers by cutting fences and
then illegally erecting their
own fences on public land, and
“tange wars” flared. The farm-
ers’ most potent weapon proved
to be barbed wire, first com-
mercially produced in 1873.
The farmers eventually won the
battle, and ranchers were com-
pelied to buy or lease land to ac-
commodate their cattle. Large
cattle ranches were established,
primarily ont land that was too
dry to support crops. Ironically,
60 percent of cattle grazing
today takes place on land leased
from the U.S. government.
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<4 FIGURE 10-44 MEAT PRODUCTION
China is now the world’s largest meat
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With the spread of irrigation techniques and hardier
crops, land in the United States has been converted from
ranching to crop growing. Ranching generates lower in-
come per area of land, although it has lower operating
costs. Cattle are still raised on ranches but are frequently
sent for fattening to farms or to local feed lots along major
railroad and highway routes rather than directly to meat
Processors.

COMMERCIAL RANCHING IN OTHER REGIONS.
Commercial ranching is conducted in several developed
countries besides the United States and, increasingly, in
developing countries. The interior of Australia was opened
for grazing in the nineteenth century, although sheep
are more common there than cattle. Ranching is rare in
Europe, except in Spain and Portugal. In South America, a
large portion of the pampas of Argentina, southern Brazil,
and Uruguay is devoted to grazing cattle and sheep. The
cattle industry grew rapidly in Argentina in part because
the land devoted to ranching was relatively accessible to
the ocean, making it possible for meat to be transported to
overseas markets.

As with other forms of commercial agriculture, the
growth in ranching has been in developing countries.
China is the leading producer of meat, ahead of the United
States, and Brazil is third (Figure 10-44). China passed the
United States as the world’s leading meat producer in 1990
and now produces twice as much. Developed countries
were responsible for only one-third of world meat produc-
tion in 2010, compared to twe-thirds in 1980.

Ranching has followed similar stages around the world.
First was the herding of animals over open ranges, in a sem-
inomadic style. Then ranching was transformed into fixed

farming by dividing the open land into ranches. When
many of the farms converted to growing crops, ranching
was confined to the drier lands. To survive, the remain-
ing ranches experimented with new methods of breeding
and sources of water and feed. Ranching has become part
of the meat-processing industry rather than an economic
activity carried out on isolated farms. In this way, commer-
cial ranching differs from pastoral nomadism, the form of
animal herding practiced in less developed regions.

Pause and Reflect 10.3.9

What are the two most important ranched animals,
according to Figure 10-45?

CHECK-IN: (&Y 5t
Where is Agriculture Distributed?

+ Agriculture can be divided into 11 major
regions, including 5 in developing regions and 6
in developed regions.

In developing regions, pastoral nomadism is
prevalent in drylands, shifting cultivation in
tropical forests, and intensive subsistence in
regions with high population concentrations.

+ In developed regions, mixed crop and livestock
is the most common form of agriculture. Dairy,
commercial gardening, grain, Mediterranean,
and livestock ranching are also important.
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Learning Outcome 10.4.1

Describe the impact of population growth and trade
on farming in developing countries,

Commercial farmers in developed countries and subsis-
tence farmers in developing countries face comparable
challenges. Farmers in both developing and developed
countries have difficulty generating enough income to
continue farming. The underlying reasons, though, are
different. Commercial farmers can produce a surplus of
food, whereas many subsistence farmers are barely able to
produce enough food to survive.

Chatlenges for Farmers in
Developing Countries

Two issues discussed in earlier chapters influence the

choice of crops planted by subsistence farmers in develop-

ing countries:

* Subsistence farmers must feed an increasing number of
people because of rapid population growth in develop-
ing countries (discussed in Chapter 2).

* Farmers who have traditionally practiced subsistence
farming are pressured to grow food for export instead of
for direct consumption due to the adoption of the in-
ternational trade approach to development (discussed
in Chapter 9).

SUBSISTENCE FARMING
AND POPULATION GROWTH

Population growth influences the distribution of types of
subsistence farming, according to economist Ester Boserup.
It compels subsistence farmers to consider new farming
approaches that produce enough food to take care of the
additional people.

For hundreds if not thousands of years, subsistence
farming in developing countries yielded enough food for
people living in rural villages to survive, assuming that no
drought, flood, or other natural disaster occurred. Sud-
denly in the late twentieth century, developing countries
needed to provide enough food for a rapidly increasing
population as well as for the growing number of urban
residents who cannot grow their own food. According to
Boserup, subsistence farmers increase the supply of food
through intensification of production, achieved in two
ways:

* New farming methods are adopted. Plows replace axes
and sticks. More weeding is done, more manure is ap-
plied, more terraces are carved out of hillsides, and more
irrigation ditches are dug (Figure 10-45). The additional
labor needed to perform these operations comes from
the population growth. The farmland yields more food
per area of land, but with the growing population, out-
put per person remains about the same.

* Landis left failow for shorter periods. This expands the
amount of land area devoted to growing crops at any
given time. Boserup identified five basic stages in the
intensification of farmland:

* Forest fallow. Fields are cleared and utilized for up
to 2 years and left fallow for more than 20 years,
long enough for the forest to grow back.

* Bush fallow. Fields are cleared and utilized for up to
8 years and left fallow for up to 10 years, long enough
for small trees and bushes to grow back.

¥ FIGURE 10-45 INTENSIVE FARMING METHODS Hillsides in Radi,
Bhutan, are terraced into fields for intensive planting of rice.




e Short fallow. Fields are cleared and utilized for per-
haps 2 years (Boserup was uncertain) and left fallow
for up to 2 years, long enough for wild grasses to
grow back.

» Ancual cropping. Fields are used every year and ro-
tated between legumes and roots.

* Mulii-cropping. Fields are used several times a year
and never left fallow.

Contrast shifting cultivation, practiced in regions of low
population density, such as sub-Saharan Africa, with inten-
sive subsistence agriculture, practiced in regions of high pop-
ulation density, such as East Asia. Under shifting cultivation,
cleared fields are utilized for a couple years and then left fal-
low for 20 years or more. This type of agriculture supports
a small population living at low density. As the number of
people living in an area increases (that is, as the population
density increases) and more food must be grown, fields will
be left faliow for shorter periods of time. Eventually, farmers
achieve the very intensive use of farmland characteristic of
areas of high population density.

SUBSISTENCE FARMING AND
INTERNATIONAL TRADE

To expand production, subsistence tarmers need higher-
vield seeds, fertilizer, pesticides, and machinery. Some
needed supplies can be secured by trading food with urban
dwellers. For many African and Asian countries, though,
the main way to obtain agricultural supplies is to import
them from other countries. However, subsistence farmers
lack the money to buy agricultural equipment and materi-
als from developed countries.

To generate the funds they need to buy agricultural sup-
plies, developing countries must produce something they
can sell in developed countries. The developing countries
sell some manufactured goods (see Chapter 11), but most
raise funds through the sale of crops in developed coun-
tries. Consumers in developed countries are willing to pay
high prices for fruits and vegetables that would otherwise
be out of season or for crops such as coffee and tea that
cannot be grown in developed countries because of the
climate.

In a developing country such as Kenya, families may di-
vide by gender between traditional subsistence agriculture
and contributing to international trade. Women practice
most of the subsistence agriculture—that is, growing food
for their families to consume—in addition to the tasks of
cooking, cleaning, and carrying water from wells. Men may
work for wages, either growing crops for export or at jobs in
distant cities. Because men in Kenya frequently do not share
the wages with their families, many women try to gener-
ate income for the household by making clothes, jewelry,
baked goods, and other objects for sale in local markets.
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The sale of export crops brings a developing country for-
eign currency, a portion of which can be used to buy agri-
cultural supplies. But governments in developing countries
face a dilemma: The more land that is devoted to growing
export crops, the less that is available to grow crops for do-
mestic consumption. Rather than help to increase produc-
tivity, the funds generated through the sale of export crops
may be needed to feed the people who switched from sub-
sistenice farming to growing export crops.

Pause and Reflect 10.4.1

What is an example of a product available in
supermarkets in the United States that was exported
from a developing country?

AFRICA'S FOOD-SUPPLY STRUGGLE

Sub-Saharan Africa is struggling to keep food production
ahead of population growth. Since 1961, food production
has increased substantially in sub-Saharan Africa, but so
has population (Figure 10-46). As a result, food production
per capita has changed litfle in a half-century.

The threat of famine is particularly severe in the Horn
of Africa and the Sahel. Traditionally, this region sup-
ported limited agriculture. With rapid population growth,
farmers overplanted, and herd size increased beyond the
capacity of the land to support the animals. Animals over-
grazed the limited vegetation and clustered at scarce water
sources.

Government policies have aggravated the food-shortage
crisis. To make food affordable for urban residents, govern-
ments keep agricultural prices low. Constrained by price
controls, farmers are unable to sell their commodities
at a profit and therefore have little incentive to increase
production.
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A FIGURE 10-46 POPULATION AND FOOD IN AFRICA Food production
is increasing at about the same rate as population in Africa. As a result, food
production per capita is staying about the same,
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DRUG CROPS

Learning Qutcome 10.4.2

Understand distinctive challenges for developing
countries to increase food supply.

The export crops grown in some developing countries, es-
pecially in Latin America and Asia, are those that can be
converted to drugs. Cocaine and heroin, the two leading,
especially dangerous drugs, are abused by 16 to 17 million
people each, and marijuana, the most popular drug, is esti-
mated to be used by 140 millicn worldwide:

e (Cocaine is derived from coca leaf, most of which is
grown in Colombia or the neighboring countries Peru
and Bolivia. Most consumers are located in developed
countries, especially in North America. The principal
shipping route is from Colombia by sea to Mexico or
other Central American countries and then by land
through Mexico to the United States (Figure 10-47).

* Heroin is derived from raw opium gum, which is pro-
duced by the opium poppy plant. Afghanistan is the
source of nearly 90 percent of the world’s opium; most
of the remainder is grown in Myanmar (Burma) and
Laos. Most traffic flows from Afghanistan through Iran,
Turkey, and the Balkans to Western Europe, where the
largest numbers of the world'’s users live. A second route
goes through Central Asia to Russia (Figure 10-48).

¢ Marijuana, produced from the Cannabis sativa plant, is
cultivated widely around the world. The overwhelm-
ing majority of the marijuana that reaches the United
States is grown in Mexico. Cultivation of C. sativa is not
thought to be expanding worldwide, whereas cultiva-
tion of opium poppies and coca leaf are.

Pause and Reflect 10.4.2

Why does most consumption of cocaine and heroin
occur in developed countries?
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A FIGURE 10-47 POPPY FIELD Afghanistan is the leading producer of pop-
pies, which are cultivated for opium production,

FOOD PRICES

The greatest challenge to world food supply in the twenty-
first century has been food prices rather than food supply.
Food prices more than doubled between: 2006 and 2008,
and they have remained at record high levels since then
(Figure 10-49). The UN attributes the record high food
prices to four factors:

* Poor weather, especially in major crop-growing regions
of the South Pacific and North America

* Higher demand, especially in China and India

¢ Smaller growth in productivity, especially without
major new “miracle” breakthroughs

* Use of crops as biofuels instead of food, especially in
Latin America

On the other side of the coin, record high food prices
have stimulated record high prices for prime agricultural
land. Adjusting for inflation, the price of farmland in
Iowa doubled from around $2,500 per acre in 2000 to
$5,000 in 2010.
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A FIGURE 10-49 FOOD PRICE INDEX Worldwide food prices rose rapidly
between 2006 and 2008 and have remained high since then.
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SUSTAINABILITY AND INEQUALITY IN OUR GLOBAL VILLAGE
Asian Carp and Chicago’s Economy

The growth of aquaculture has led
to the farming of nonnative spe-
cies. One example 1s the Asian carp,
which were imported to the United
States in the 1970s to stock a fish
farm in Arkansas. Flooding allowed
the carp to escape the farm and entet
U S. waterways. Fast-growing and vo-
racious eaters, Aslamn carp can grow to
over 45 kilograms (100 pounds) (Fig-
ure 10-50). Once in the waterways,
the exiremely aggressive Asian carp
have competed successfully with
native fish for food and habitat, and
they have even attacked people fish-
g in small boats. Asian carp have
traveled up the Mississippl and Ili-
nots nvers, and they now constitute
97 percent of the fish in these rivers.
Now the Asian carp threaten to reach
the Great Lakes.

The most likely point of enfry into
the Great Lakes for the Asian carp is
through Chicago-area waterways.
To connect Lake Michigan and the
rest of the Great Lakes with the in-
land waterways of the United States,
canals were constructed during the

nineteenth century. The US. Army
Corps of Engineers has installed elec-
tric bartiets to try to keep the Asian
carp from traveling through the ca-
nals to Lake Michigan. However, in
the long run, the only effective way
to keep the carp out of the Great
Lakes is to shut the canals. However,
the canals play a major role in the
economy of the Chicago area and the

United States as a whole. Batges carry
petroleum, coal, and other important
raw materials from domestic and in-
ternational sources to factories. Shut-
ting the canals could devastate the
region’s economy; estimates of the
impact on Chicago’s economy range
from $70 million to $235 mullion
pe1 veat.

A FIGURE 10-50 ASIAN CARP Asian carp are in the illinois River and threaten to reach the Great
Lakes through Chicago-area canals
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Challenges for Farmers
in Developed Countries

Learning OQutcome 10.4.3

Explain the impact of overproduction and market
access on farming in developed countries.

Commercial farmers in developed countries are in some
ways victims of their own success. Having figured out how
to produce large quantities of food, they face low prices
for their output. Government subsidies help prop up farm
income, but many believe that the future health of com-
mercial farming depends on embracing more sustainable
practices.

OVERPRODUCTION IN COMMERCIAL
FARMING

Commercial farmers suffer from low incomes because
they are capable of producing much more food than is de-
manded by consumers in developed countries. A surplus of
food can be produced because of widespread adoption of
efficient agricultural practices. New seeds, fertilizers, pesti-
cides, mechanical equipment, and management practices
have enabled farmers to obtain greatly increased yields per
area of land.

The experience of dairy farming in the United States
demonstrates the growth in productivity. The number of
dairy cows in the United States decreased from 10.8 million
to 9.1 million between 1980 and 2010. But milk produc-
tion increased from 58 to 87 million metric tons. Thus,
yield per cow increased 78 percent during this 30-year pe-
riod, from 5.37 to 9.56 metric tons per cow (Figure 10-51).

Although the food supply has increased in developed
countries, demand has remained constant because the
market for most products is already saturated. In devel-
oped countries, consumption of a particular commodity
may not change significantly if the price changes. Ameri-
cans, for example, do not switch from Wheaties to Corn

¥ FIGURE 10-51 U.S. DAIRY PRODUCTIVITY The amount of milk
produced per cow has increased rapidly in the United States, especially
since the 1980s.

90 118
sof ==err .-‘/ 1% 3
. i M 2
70 ' {14 ©
-
\ o
1 '} 3.
60 [ 412 @
—, ., )
'4..-‘__'.__-.--\__ “' g
{10 &
40 ) ] L ! 8
1960 1970 1980 1890 2000 2010
Year

Flakes if the price of corn falls more rapidly than does the
price of wheat. Demand is also stagnant for most agri-
cultural products in developed countries because of low
population growth.

The U.S. government has three policies that are sup-
posed to address the problem of excess productive capacity:

* Farmers are encouraged to avoid producing crops that
are |n excess supply. Because soil erosion is a constant
threat, the government encourages planting fallow
crops, such as clover, to restore nutrients to the soil and
to help hold the soil in place. These crops can be used
for hay or forage for pigs, or to produce seeds for sale.

* The government pays farmers when certain commod-
ity prices are low. The government sets a target price for
a commodity and pays farmers the difference between
the price they receive in the market and the target price
set by the government as a fair level for the commeodity.
The target prices are calculated to give farmers the same
price for the commodity today as in the past, when
compared to other consumer goods and services.

* The government buys surpius production and sells or
donates it to foreign governments. In addition, low-
income Americans receive food stamps in part to stimu-
late their purchase of additional food.

The United States has averaged about $20 billion a year
on farm subsidies in recent years. Annual spending varies
considerably from one year to the next. Subsidy payments
are lower in years when market prices rise and production
is down, typically as a result of poor weather conditions in
the United States or political problems in other countries.
Farming in Europe is subsidized even more than in the
United States. More farmers receive subsidies in Europe,
and they receive more than American farmers. The high
subsidies are a legacy of a long-standing commitment by
the European Union to maintain agriculture in its member
states, especially in France. Supporters point to the preser-
vation of rural village life in parts of Europe, while critics
charge that Europeans pay needlessly high prices for food
as a result of the subsidies.

Government policies in developed countries point out
a fundamental irony in worldwide agricultural patterns:
In developed regions such as North America and Europe,
farmers are encouraged to grow less food, whereas devel-
oping countries struggle to increase food production to
match the rate of growth in the population.

IMPORTANCE OF ACCESS TO MARKETS

Because the purpose of commercial farming is to sell pro-
duce off the farm, the distance from the farm to the market
influences the farmer’s choice of crop to plant. Geogra-
phers use the von Thiinen model to help explain the im-
portance of proximity to market in the choice of crops on
commercial farms,

Johann Heinrich von Thiinen, an estate owner in
northern Germany, first proposed the model in 1826, in
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/RVER the rings because transportation
: costs change when products are
shipped by water routes rather
f than over roads. The model also
failed to consider that social cus-
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Von Thiinen Model

A FIGURE 10-52 vON THUNEN MODEL (left) According to the von
Thiinen model, in the absence of topographic factors, different types of
farming are conducted at different distances from a city, depending on the cost
of transportation and the value of the product. {right) von Thiinen recognized
that his model would be modified by site factors, such as a river in this sketch,
which changes the accessibility of different land parcels to the market center.
Agricultural uses that seek highly accessible locations need to locate nearer
the river.

a book titled The Isolated State (Figure 10-52), According
to this model, which geographers later modified, a com-
mercial farmer initially considers which crops to cultivate
and which animals to raise based on market location, In
choosing an enterprise, the farmer compares two costs: the
cost of the land and the cost of transporting products to
market.

Von Thiinen based his general model of the spatial
arrangement of different crops on his experience as the
owner of a large estate in northern Germany during the
early nineteenth century. He found that specific crops
were grown in different rings around the cities in the area:

» First ring. Market-oriented gardens and milk producers
were located in the first ring out from the cities. These
products are expensive to deliver and must reach the
market quickly because they are perishable.

e Second ring. The next ring out from the cities con-
tained wood lots, where timber was cut for construc-
tion and fuel; closeness to market is important for this
commodity because of its weight.

» Third ring. The next ring was used for various crops and
for pasture; the specific commodity was rotated from
one year to the next.

e Fourth ring. The outermost ring was devoted exclu-
sively to animal grazing, which requires lots of space.

The model assumed that all land in a study area had
similar site characteristics and was of uniform quality, al-
though von Thiinen recognized that the model could vary
according to topography and other distinctive physical
conditions. For example, a river might modify the shape of

Model modified by river

a national or global scale. Farm-
ers in relatively remote locations
who wish to sell their output in
the major markets of Western Europe and North America,
for example, are less likely to grow highly perishable and
bulky products.

The following example illustrates the influence of
transportation cost on the profitability of growing wheat:

e Gross profit from sale of wheat grown on 1 hectare of
land not including transportation costs:

a. Wheat can be sold for $250 per metric ton.
b. Yield per hectare of wheat is 4 tons.
c. Gross profitis $1,000 per hectare ($250 per ton x 4 tons).

* Net profit from sale of wheat grown on 1 hectare of
land including transportation costs:

a. Cost of transporting 4 tons of wheat to market is
$0.10 per kilometer.

b. Net profit from the sale of 4 tons of wheat grown on
a farm located 1,000 kilometers from the market is
$900 ($1,000 gross profit — $100 for 1,000 kilometers
of transport costs).

c. Net profit from sale of 1,000 kilograms of wheat
grown on a farm located 10,000 kilometers from the
market is $0 ($1,000 gross profit - $1,000 for 10,000
kilometers of transport costs).

This example shows that a farmer would make a profit by
growing wheat on land located less than 10,000 kilome-
ters from the market. Beyond 10,000 kilometers, wheat is
not profitable because the cost of transporting it exceeds
the gross profit. These calculations demonstrate that farms
located closer to market tend to select crops with higher
transportation costs per hectare of output, whereas more
distant farms are more likely to select crops that can be
transported less expensively.

Pause and Reflect 10.4.3

if the price of wheat dropped to $200 per ton, what
would be the maximum distance that the wheat
could be profitably shipped?
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Strategies to Increase
the Worlid’s Food Supply

Learning Outcome 10.4.4

Explain the contribution of expanding exports and
farmland to world food supply.

Whereas developed countries often produce more food
than they need, many developing countries struggle to
produce enough to feed their rapidly growing populations.
Four strategies are being employed to distribute food to
everyone in the world:

* Increasing exports from countries with. surpluses

= Expanding the land area used for agriculture

¢ Expanding fishing

o Increasing the productivity of land now used for
agriculture

Challenges underlie each of these strategies.

INCREASING EXPORTS FROM COUNTRIES
WITH SURPLUSES

Trade in food has increased rapidly, especially since 2000,
exceeding $1 billion for the first time in 2008 (Figure 10-53).
On a global scale, agricultural products are moving pri-
marily from the Western Hemisphere to the Eastern Hemi-
sphere. Latin America, led by Brazil and Argentina, is the
by far the leading region for export of agricultural prod-
ucts; North America, Southeast Asia, and the South Pacific
are the other major exporting regions (Figure 10-54).

Prior to the 1980s, the only major food importing re-
gions were Europe, East Asia, and the former Soviet Union.
Historically, European countries used their colonies as
suppliers of food; after they became independent coun-
tries, the former colonies sold food to Eurgpe. Joining East

¥ FIGURE 10-54 TRADE IN AGRICULTURAL PRODUCTS The principal flow of agriculture in the world is from

the Western Hemisphere to Europe and Asia.
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A FIGURE 10-53 GROWTH IN AGRICULTURAL EXPORTS
Agricultural trade increased from $400 biliion in 2000 to $1 trillion in 2010.

Asia as net food importers were Southwest Asia and North
Africa during the 1970s, South Asia and sub-Saharan Africa
during the 1980s, and Central Asia in 2008. Tood produc-
tion was unable to keep up with rapid population growth
in these regions, and as they embraced the international
trade path of development, agriculture was increasingly
devoted to growing export crops for sale in developed
countries. Japan is by far the leading importer of food, fol-
lowed by the United Kingdom, China, and Russia.

In response to the increasing global demand for food
imports, the United States passed Public Law 480, the
Agricultural, Trade, and Assistance Act of 1954 (referred
to as P.L.-480). Title I of the act provided for the sale
of grain at low interest rates, and Title II gave grants to
needy groups of people. The United States remains the
world’s leading exporter of grain, including nearly one-
half of the world’s maize exports. But the overall share of
exports accounted for by the United States has declined
rapidly, from 18 to 19 percent of the world total in the
1970s to 10 to 11 percent in the twenty-first century. Ag-
ricultural exports from the United States have continued
to increase rapidly, but developing regions—especially
Latin America and Southeast Asia—have had more rapid
increases.

EXPANDING
AGRICULTURAL LAND

Historically, world food produc-
tion has increased primarily by

el A : expanding the amount of land
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Two centuries ago, people believed that
good agricultural land would always be
available for willing pioneers. Today few sci-
entists believe that further expansion of ag-
ricultural land can feed the growing world

w==s Agricultural Land
=== Population
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population. At first glance, new agricultural
land appears to be available because only 11
percent of the world’s Iand area is currently
cultivated. However, in recent decades, pop- 3.0
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ulation has increased much more rapidly Hego
than agricultural land (Figure 10-55).

In some regions, farmland is abandoned
for lack of water, Especially in semiarid re-
gions, human actions are causing land to de-
teriorate to a desertlike condition, a process
called desertification (or, more precisely, semiarid land
degradation}. Semiarid lands that can support only a hand-
ful of pastoral nomads are overused because of rapid popu-
lation growth. Excessive crop planting, animal grazing, and
tree cutting exhaust the soil’s nutrients and preclude agri-
culture. The Earth Policy Institute estimates that 2 billion
hectares (5 million acres) of land have been degraded
around the world (Figure 10-56). Overgrazing is thought to
be responsible for 34 percent of the total, deforestation for
30 percent, and agricultural use for 28 percent. The UN
estimates that desertification removes 27 million hectares
(70 million acres) of land from agricultural production
each year, an area roughly equivalent to Colorado.

Excessive water threatens other agricultural areas, es-
pecially drier lands that receive water from human-built
irrigation systems. If the irrigated land has inadequate
drainage, the underground water level rises to the point
where roots become waterlogged. The UN estimates that
10 percent of all irrigated land is waterlogged, mostly
in Asia and South America. If the water is salty, it can
damage plants. The ancient civilization of Mesopotamia
may have collapsed in part because of waterlogging and
excessive salinity in its agricultural lands near the Tigris
and Euphrates rivers.
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A FIGURE 10-55 AGRICULTURAL LAND AND POPULATION GROWTH Land devoted to
agriculture has remained virtually unchanged since 1990, whereas population has increased by
mare than 50 percent.

Urbanization can also contribute to reducing agricul-
tural land. As urban areas grow in population and land
area, farms on the periphery are replaced by homes, roads,
shops, and other urban land uses. In North America, farms
outside urban areas are left idle until the speculators who
own them can sell them at a profit to builders and de-
velopers, who convert the land to urban uses. A serious
prcblem in the United States has been the loss of 200,000
hectares {500,000 acres) of the most productive farmland,
known as prime agricultural land, as urban areas sprawl
into the surrounding countryside (see the Contemporary
Geographic Tools feature).

Pause and Reflect 10.4.4

By itself, GIS can‘t rank the relative importance of the
various factors in protecting farmland. Policymakers
and the public must make these value judgments. Do
you think that prime soils, significant environmental
features, and high population growth shouid be
valued the same or differently in deciding which
farmland to protect?

<4 FIGURE 10-56
DESERTIFICATION {(SEMIARID
LAND DEGRADATION)

The most severe problems are in
northem Africa, central Australia,
, and the southwestern parts of
LS Africa, Asia, North America, and
g South America.
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EXPANDING FISHING

Learning Outeome 10.4.5
Describe the contribution of fishing to world food
supply.

A third alternative for increasing the world’s food supply
is to expand fishing. The agriculture discussed thus far in
this chapter is land based. At first glance, increased use
of food from the sea is attractive. Oceans are vast, cover-
ing nearly three-fourths of Earth’s surface and lying near
most population concentrations. Historically the sea has
provided only a small percentage of the world food supply.

Food acquired from Earth's waters includes fish, crus-
taceans (such as shrimp and crabs), mollusks (such as
clams and oysters), and aquatic plants (such as watercress).
Water-based food is acquired in two ways:

* TFishing, which is the capture of wild fish and other sea-
food living in the waters.

s Aquaculture, or aguafarming, which is the cultiva-
tion of seafood under controlled conditions. (See the
Sustainability and Inequality in Our Global Village
feature.)

FISH CONSUMPTION. Human consumption of fish and
seafood has increased from 27 million metric tons in
1960 to 110 million metric tons in 2010 (Figure 10-57).
Developing countries are responsible for five-sixths of the
increase. Fish consumption has increased more rapidly
than population growth. During the past half-century, per
capita consumption of fish has nearly doubled in both
developed and developing countries, from 17 kcal per
person petr day in 1960 to 30 kcal per person per day in
2010. Still, fish and seafood account for only 1 percent of
all calories consumed by humans (refer to Figure 10-13).

V¥ FIGURE 10-57 GROWTH IN HUMAN CONSUMPTION OF FISH
Human consumption of fish has increased in both developed and developing
regions.
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A FIGURE 10-58 GROWTH IN FISH PRODUCTION
Increased fish production has come primarily from aquaculture rather than wild
capture of fish.

FISH PRODUCTION. During the past half-century, giobal
fish production has increased from approximately 36 to
145 million metric tons (Figure 10-58). The growth results
entirely from expansion of aquaculture (Figure 10-59). The
capture of wild fish in the oceans and lakes has stagnated
since the 1990s, despite population growth and increased
demand to consume fish. The reason that production is
higher than human consumption is that a large portion of
the fish that is caught is converted to fish meal and fed to
poultry and hogs. Only two-thirds of the fish caught from
the ocean is consumed directly by humans.

The world’s oceans are divided into 18 major fishing
regions, including seven each in the Atlantic and Pacific
oceans, three in the Indian Ocean, and the Mediterranean
(Figure 10-60). Fishing is also conducted in inland water-
ways, such as lakes and rivers. The areas with the largest
vields are the Pacific Northwest and Asia’s inland water-
ways. China is responsible for one-third of the world’s
yield of fish (Figure 10-61). The other leading countries are
naturally those with extensive ocean boundaries, such as
Chile, Indonesia, and Peru.

¥ FIGURE 10-59 AQUACULTURE Fish are raised inside the containers at
this fish farm in Corfu, Greece.
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<€ FIGURE 10-60 MAIOR FISHING REGIONS
The largest yields are in the Pacific and Asia.
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OVERFISHING. Hope grew during the mid-twentieth
century that increased fish consumption could meet the
needs of a rapidly growing global population. However,
the population of some fish species declined because
they were harvested faster than they ccould reproduce.
Overfishing has been particularly acute in the North
Atlantic and Pacific oceans. Because of overfishing, the
population of large predatory fish, such as tuna and
swordfish, has declined by 90 percent in the past half-
century. The UN estimates that one-quarter of fish stocks
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have been overfished and one-half fully exploited, leaving
only one-fourth underfished. Consequently, the total
world fish catch has remained relatively constant since the
1980s, despite population growth.

Pause and Reflect 10.4.5

Should Chicago’s canals be shut to protect the Great
Lakes from Asian carp? Why or why not?

i1 1 < FIGURE 10-61 FiSH PRODUCTION China is the

leading fishing country, followed by Chile, Peru, and
Indonesia.
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INCREASING PRODUCTIVITY

Learning Cutcome 10.4.6

Describe the contribution of higher productivity to
world food supply.

Population grew at the fastest rate in human history dur-
ing the second half of the twentieth century, as discussed
in Chapter 2. Many experts forecast massive global fam-
ine, but these dire predictions did not come true. Instead,
new agricultural practices have permitted farmers world-
wide to achieve much greater yields from the same amount
of land. Worldwide, obtaining more food from the same
amount of land has been the leading source of increasing
the food supply.

THE GREEN REVOLUTION. The invention and rapid
diffusion of more productive agricultural techniques
during the 1970s and 1980s is called the green revolution.
The green revolution involves two main practices: the
introduction of new higher-yield seeds and the expanded
use of fertilizers. Because of the green revolution, agri-
cultural productivity at a global scale has increased faster
than population growth (Figure 10-62).

Scientists began an intensive series of experiments dur-
ing the 1950s to develop a higher-yield form of wheat. A
decade later, the “miracle wheat seed” was ready. Shorter
and stiffer than traditional breeds, the new wheat was
less sensitive to variation in day length, responded bet-
ter to fertilizers, and matured faster. The Rockefeller and
Ford foundations sponsored many of the studies, and the
program’s director, D1. Norman Botlaug, won the Nobel
Peace Prize in 1970. The International Rice Research In-
stitute, established in the Philippines by the Rockefeller
and Ford foundations, worked to create a miracle rice seed
(Figure 10-63). During the 1960s, their scientists intro-
duced a hybrid of Indonesian rice and Taiwan dwarf rice
that was hardier and that increased yields. More recently,
scientists have developed new high-yield maize (corn).

¥ FIGURE 10-62 POPULATION AND FOOD PRODUCTION World
population has increased less rapidiy than food production.
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A FIGURE 10-63 INTERNATIONAL RICE RESEARCH INSTITUTE, HOME
OF THE GREEN REVOLUTION “Miracle” high-yield seeds have been
produced through laberatory experiments at the International Rice Research
Institute (IRRI). The IRRI is testing rice varieties in the Philippines.

The new miracle seeds were diffused rapidly around the
world. India’s wheat production, for example, more than
doubled in five years. After importing 10 million tons of
wheat annually in the mid-1960s, India had a surplus of
several million tons by 1971. Other Asian and Latin Amer-
ican countries recorded similar productivity increases. The
green revolution was largely responsible for preventing a
food crisis in these regions during the 1970s and 1980s.
But will these scientific breakthroughs continue in the
twenty-first century?

To take full advantage of the new miracle seeds, farm-
ers must use more fertilizer and machinery. Farmers have
known for thousands of years that application of manure,
bones, and ashes somehow increases, or at least maintains,
the fertility of the land. Not until the nineteenth century
did scientists identify nitrogen, phosphorus, and potas-
sium {(potash) as the critical elements in these substances
that improve fertility. Today these three elements form the
basis for fertilizers—products that farmers apply to their
fields to enrich the soil by restoring lost nutrients.

Nitrogen, the most important fertilizer, is a ubiquitous
substance. China is the leading producer of nitrogen fertil-
izer. Europeans most commonly produce a fertilizer known
as urea, which contains 46 percent nitrogen. In North
America, nitrogen is available as ammonia gas, which is
82 percent nitrogen but more awkward than urea to trans-
port and store. Both urea and ammonia gas combine nitro-
gen and hydrogen. The problem is that the cheapest way
to produce both types of nitrogen-based fertilizers is to ob-
tain hydrogen from natural gas or petroleum. As fossil fuel
prices increase, so do the prices for nitrogen-based fertiliz-
ers, which then become too expensive for many farmers in
developing countries, In contrast to nitrogen, phosphorus
and potash reserves are not distributed uniformly across
Earth's surface. Phosphate rock reserves are clustered in
China, Morocco, and the United States. Proven potash re-
serves are concentrated in Canada, Russia, and Ukraine.



Farmers need tractors, irrigation pumps, and other ma-
chinery to make the most effective use of the new miracle
seeds. In developing countries, farmers cannot afford such
equipment and cannot, in view of high energy costs, buy
fuel to operate the equipment. To maintain the green revo-
lution, governments in developing countries must allocate
scarce funds to subsidize the cost of seeds, fertilizers, and
machinery.

GENETICALLY MODIFIED FOODS. Farmets have been
manipulating crops and livestock for thousands of years.
The very nature of agriculture is to deliberately manipulate
nature. Humans control selective reproduction of plants
and animals in order to produce a larger number of
stronger, hardier survivors. Beginning in the nineteenth
century, the science of genetics expanded understanding
of how to manipulate plants and animals to secure
dominance of the most favorable traits. However, genetic
modification (GM), which became widespread in the
late twentieth century, marks a sharp break with the
agricultural practices of the past several thousand years.
Under GM, the genetic composition of an organism is not
merely studied, it is actually altered; GM involves mixing
genetic material of two or more species that would not
otherwise mix in nature.

Worldwide, 160 million hectares—10 percent of all
farmland—were devoted to genetically modified crops in
2010; 77 percent of the world's soybeans, 49 percent of
cotton, and 26 percent of maize were genetically modified
in 2010. GM is especially widespread in the United States:
94 percent of soybeans, 90 percent of cotton, and 88 percent
of maize; usage increased rapidly during the first decade
of the twenty-first century (Figure 10-64). Three-fourths of
the processed food that Americans consume has at least
one GM ingredient. North America was responsible for
one-half of the world’s genetically modified foods, and
developing countries—especially in Latin America—were
responsible for the other one-half.

The United States has urged sub-Saharan African coun-
tries to increase their food supply in part through increased
use of GM of crops and livestock. Africans are divided on
whether to accept genefically modified organisms. The

¥ FIGURE 10-64 GENETICALLY MODIFIED CROPS IN THE UNITED STATES
Approximately 90 percent of major crops in the United States are genetically
madified,
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positives of GM are higher yields, increased nutrition, and
more resistance to pests. Genetically modified foods are also
better tasting, at least to some palates. Despite these bene-
fits, opposition to GM is strong in Africa for several reasons:

e Health problems. Consuming large quantities of genet-
ically modified foods may reduce the effectiveness of
antibiotics and could destroyv long-standing ecological
balances in local agriculture.

e Cxport problems. European countries, the main mar-
kets for Africa’s agricultural exports, require genetically
modified foods to be labeled. Europeans are especially
strongly opposed to GM because they believe geneti-
cally modified food is not as nutritious as food from
traditionally bred crops and livestock. Because Euro-
pean consumers shun genetically modified food, Afri-
can farmers fear that if they are no longer able to certify
their exports as being not genetically modified, Euro-
pean customers will stop buying them (Figure 10-63).

* Increased dependence on the United States. U.S.-based
transnational corporations, such as Monsanto, man-
ufacture most of the GM seeds. Africans fear that the
biotech companies could—and would-—introduce a so-
called “terminator” gene in the GM seeds to prevent
farmers from replanting themn after harvest and require
them to continue to purchase seeds year after year from
the transnational corporations.

“We don't want to create a habit of using genetically
modified maize that the country cannot maintain,” ex-
plained Mozambique’s prime minister. If agriculture is re-
garded as a way of life, not just a food production business,
GM represents for many Afticans an unhealthy level of
dependency on developed countries.

Pause and Reflect 10.4.6

What are the benefits and drawbacks for sub-
Saharan Africa to plant more genetically modified
crops?

¥ FIGURE 10-65 GENETICALLY MODIFIED FOOD Genetically modified
food is widespread in the United States but shunned by most consumers in
Europe.
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Sustainable Agriculture

Learning Qutcome 10.4.7

Describe the role of sustainable agriculture in world
food supply.

Some commercial farmers are converting their operations
to sustainable agriculture, agricultural practices that
preserve and enhance environmental quality. Farmers
practicing sustainable agriculture typically generate
lower revenues than do conventional farmers, but they
also have lower costs.

An increasingly popular form of sustainable agriculture
is organic farming. Worldwide, the UN classified 37 million
hectares (75 million acres), or 0.6 percent of farmland, as
organic in 2009. Australia was the leader, with 12 million
of the hectares, or 32 percent of the worldwide total
(Figure 10-66). Argentina accounted for 12 percent of the
worldwide total, and the United States, China, and Brazil
for 5 percent each. Three principal practices distinguish
sustainable agriculture (and, at its best, organic farming)
from conventional agriculture:

e Sensitive land management
» Limited use of chemicals
o Better integration of crops and livestock

SENSITIVE LAND MANAGEMENT

Sustainable agriculture protects soil in part through ridge
tillage, which is a system of planting crops on ridge tops.
Crops are planted on 10- to 20-centimeter (4- to 8-inch)
ridges that are formed during cultivation or after harvest.
A crop is planted on the same ridges, in the same rows,
year after year. Ridge tillage is attractive for two main rea-
sons: lower production costs and greater soil conservation,

Production costs are lower with ridge tillage in part
because it requires less investment in tractors and

¥ FIGURE 10-66 DISTRIBUTION OF ORGANIC FARMING Australia accounts

for nearly one-third of the world's organic farming.

More developed countries Australia 32.2%

BN Less developed countries

Other Developing Countries 1.3%
Sub-Saharan Africa 1.9% _ ™

Southwest Asia i
& North Africa 1.7% ™

China 5.0% —

_-United States 5.2%

other machinery than conventional planting. An area
that would be prepared for planting under conven-
tional farming with three to five tractors can be pre-
pared for ridge tillage with only one or two tractors.
The primary tillage tool is a row-crop cultivator that
can form ridges. There is no need for a plow, or a field
cultivator, or a 300-horsepower four-wheel-drive trac-
tor. With ridge tillage, the space between rows needs
to match the distance between wheels of the machin-
ery. If 75 centimeters (30 inches) are left between
rows, tractor tires will typically be on 150-centimeter
{60-inch) centers and combine wheels on 300-centime-
ter (120-inch) centers. Wheel spacers are available from
most manufacturers to fit the required spacing.

Ridge tillage features a minimum of soil disturbance
from harvest to the next planting. A compaction-free
zone is created under each ridge and in some row middles.
Keeping the trafficked area separate from the crop-growing
area improves soil properties. Over several years, the soil
will tend to have increased organic matter, greater water-
holding capacity, and more earthworms. The channels left
by earthworms and decaying roots enhance drainage.

Ridge tillage compares favorably with conventional
farming for yields while lowering the cost of production.
Although more labor intensive than other systems, it is prof-
itable on a per-acre basis. In Iowa, for example, ridge tillage
has gained favor for production of organic and herbicide-
free soybeans, which sell for more than regular soybeans.

LIMITED USE OF CHEMICALS

In conventional agriculture, seeds are often genetically
modified to survive when herbicides and insecticides
are sprayed on fields to kill weeds and insects. These are
known as “Roundup Ready” seeds because their creator,
Monsanto, sells its weed killers under the brand name
Roundup. Roundup Ready seeds were planted in 90 per-
cent of all soybean fields and 70 percent of all cotton and
maize (corn) fields in the United States in 2010. In addi-
tion to the adverse impacts of herbicides on soil
and water quality, widespread use of Roundup
Ready seeds is causing some weeds to become re-
sistant to herbicides.

Sustainable agriculture, on the other hand,
involves application of limited if any herbicides
to control weeds. In principle, farmers can con-
trol weeds without chemicals, although doing so
requires additional time and expense that few
farmers can afford. Researchers have found that
combining mechanical weed control with some

e 18 chemicals yields higher returns per acre than re-

India 3.2% ~— | —Spain 3.6% lying solely on one of the two methods.
Other Latin — ~ ltaly 3.0% Ridge tillage also promotes decreased use of
Americad.T% Germany 2.5% c.hemicals, which can be 'applied on_ly. to the
Uruguay 2.6% OUnted Kingdom 1.9%  Tidges and not the entire field. Combining her-
Brazil 4.7% France 1.8% bicide banding—which applies chemicals in nar-

/
Argentina 11.8%

Other Europe 11.0%

row bands over crop rows—with cultivating may
be the best option for many farmers.



INTEGRATED CROP AND LIVESTOCK

Mixed crop and livestock is a common form of farming in
the United States, as discussed earlier in the chapter. But
many farmers in the mixed crop and livestock region actu-
ally choose to only grow crops or raise more animals than
the crops they grow can feed. They sell their crops off the
farm or purchase feed for their animals from outside suppli-
ers. Sustainable agriculture attempts to integrate the grow-
ing of crops and the raising of livestock as much as possible
at the level of the individual farm. Animals consume crops
grown on the farm and are not confined to smalil pens.

Integration of crops and livestock reflects a return to
the historical practice of mixed crop and livestock farm-
ing, in which growing crops and raising animals were re-
garded as complementary activities on the farm. This was
the common practice for centuries, until the mid-1900s,
when technology, government policy, and economics en-
couraged farmers to become more specialized.

Sustainable agriculture is sensitive to the complexities
of biological and economic interdependencies between
crops and livestock:

¢ Number of livestock. The correct number, as well as
the distribution, of livestock for an area is determined
based on the landscape and forage sources. Prolonged
concentration of livestock in a specific location can re-
sult in permanent loss of vegetative cover, so a farmer
needs to move the animals to reduce overuse in some
areas. Growing row crops on the more level land while
confining pastures to steeper slopes will reduce soil
erosion, so it may be necessary to tolerate some loss of
vegetation in specific locations.

* Animal confinement. The moral and ethical debate
over animal welfare is particularly intense regarding
confined livestock production systems (Figure 10-67).
Confining livestock leads to surface and ground water
pollution, particularly where the density of animals is
high. Expensive waste management facilities are a nec-
essary cost of confined production systems. If animals
are not confined, manure can contribute to soil fertil-
ity. However, quality of life in nearby communities may
be adversely affected by the smell.

* Management of extreme weather condifions. Herd size
may need to be reduced during periods of short- and
long-term drought. On the other hand, livestock can
buffer the negative impacts of low rainfall periods by
consuming crops that in conventional farming would
be left as failures. Especially in Mediterranean climates
such as California’s, properly managed grazing signifi-
cantly reduces fire hazards by reducing fuel buildup in
grasslands and brushlands.

* Flexible feeding and marksting. Flexibility in feeding
livestock and sending livestock to market can help cush-
ion farmers against trade and price fluctuations and, in
conjuncion with cropping operations, make more effi-
cient use of farm labor. Feed costs are the largest single
variable cost in any livestock operation. Most of the feed

A FIGURE 10-67 (TOP) CONVENTIONAL VERSUS (BOTTOM)} ORGANIC
FARMING Chickens are not penned up in cages on an organic farm.

may come from other enterprises on a ranch, though
some is usually purchased off the farm. Feed costs can
be kept to a minimum by monitoring animal condition
and performance and understanding seasonal variations
in feed and forage quality on the farm.

Pause and Reflect 10.4.7

Are you willing to pay maore for food that is
organically produced? Why or why not?

CHECK-IN: 87 isiut 4

Why Do Farmers Face Economic
Difficulties?

v Farmers in developing countries face challenges
of meeting the needs of rapid population
growth and growing food for export.

v Farmers in developed countries face challenges
of overproduction and access to markets.

v Four strategies for increasing the world’s food
supplies include increasing exports, expanding
agricultural land, expanding fishing, and
increasing productivity of land.

+ Sustainable agriculture involves sensitive land
management, limited use of chemicals, and
better integration of crops and livestock.

387
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Summary
KEY i5SUE |

Where Did Agriculture Originate?

Prior to the development of aguculture, people survived by
hunting animals, gathering wild vegetation, and fishing Cunent
agricultumal practices vary between developed and developing
countries

LEARNING OUTCOME 10.1.1: Identify the majo1 ciop
and livestock hearths,

+ Agnculture was imnvented approximately 10,000

yeats ago in multiple hearths of czops and livestock

LEARNING OUTCOME 10.1.2: Describe the major differ-
ences between subsistence and commercial agticulture

» Subsistence agncultute, practiced 1 developing
countries, is characterized by a hugh petrcentage of
farmers . the labo force, imited use of machin-
e1y, and small average faim size,

» Commeicial agricultute, practiced in developed
countries, is chalacterized by a small percentage of
farmess in the labot foice, heavy use of machinety,
and latrge avetage farm size

THINKING GEQGRAPHICALLY 10.1: Compaie agricultural
hearths with the ongin ot Indo-European (Figures 5-18
and 5-19) What similarities appeal between the diffu-
sion of language and of agriculture?

Key Terms

Agribusiness (p. 366) Commercial agriculture characterized by the -
tegration of different steps in the tood-processing industry; usually
through ownetship by large coipoiations

Agricultural revolution (p 348) The time when human beings first do-
mesticated plants and animals and no longer relied entuely on hunt-
ing and gathering

Agriculture {p 347) The deliberate effort to modify a portion of Farth'’s
surface through the cultivation of crops and the 1asing of livestock
for sustenance ol economic gain

Aquaculture (oraquafarming) (p. 382) The cultivation of seafood undel
controlled conditions.

Cereal grain (or cereal) (p 352) A grass that yields grain for food
Chaff (p 363) Husks of grain sepaiated fiom the seed by threshing.
Combine (p 370) A machine that teaps, thieshes, and cleans grain while
moving ovet a field

Commercial agricalture (p. 350) Agriculture undertaken pumaily to
genelate products for sale off the farm

Crop (p. 347) Any plant gatheied from a field a5 a haivest duning a pai-
ticular season

Crop rotation (p. 364) The practice of rotating use ot cifferent fields
from crop to crop each year to avoid exhausting the soil
Desertification (p. 381) Degradation of land, especially in semiand ateas,
primarnly because of human actions such as excessive crop planting,

GOOGLE EARTH 10.1: Little Andaman Island 15 home to approxi-
mately 100 Onge people, who tiadstionally live by hunting and
gathering. Mote than 90 percent of the land aiea of the island
appears to be dense foiests. Why is this type of land covel espe-
cially suitable habitat for animals being hunted?

. §ois il
st 1'.'!'.'_.':'!. o

ammal grazing, and tree cutting Also known as sermiarid land
degradation

Dietaty eneigy consumption (p 352) The amount of food that an in-
dividual consumes, measured 1n kilocalories (Caloiies 1n the United
States)

Double cropping (p 363) Harvesting twice a yea: from the same field
Food security (p 354) Physical, social, and economic access at all times
to safe and nutiitious food sufficient to meet dieta1y needs and food
preferences for an active and healthy life

Grain (p 352) Seed of a cereal grass

Green revolution (p. 384) Rapid diffusion ot new agiicultuial technol-
ogy, especially new high-yield seeds and fertilizers

Horticulture (p 371) The growing of fiuits, vegetables, and floweis
Hull {p. 363) The outer covenng of a seed

Intensive subsistence agriculture (p. 362) A form of subsistence aguicul-
ture 1n which tarmers must expend a 1elatively laige amount of ¢ffort
to produce the maximum feasible yield hom a paicel ot land
Milkshed (p. 368) The aiea suniounding a city from which milk is
supphed

Paddy (p 363) The Malay woid fo1 wet 1ice, commonly but incoirectly
used to desciibe a sawah

Pastoral nomadism (p 358) A foim of subsistence agriculture based on
herding domesticated animals
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Why Do People Consume Different Foods?

Everyone needs food to survive. The amount of food and the
dietary compesition of the food vary between developed and
developing countiies

LEARMING OUTCOME 10.2.9: Explain differences between devel-
oped and developing countries in food consumption
* Most humans derive most of their dietary energy
through cereal grains, especially wheat, rice, and
maize
* The primary source of protein is meat products
In developed countries and grain in developing
countuies.

LEARNING GUTCCME 10.2.2: Explain the global distu-
bution of undeincunishment.

* The average individual consumes 50 percent moie
calories than the 1ecommended minmimum, but
many i sub-Saharan Africa are getting less than the
recommended minimum

* Worldwide, an estimated 850 mullion people are
undernounshed, nearly all of them m developing
countries

THINKING GEOGRAPHICALLY 10.2: Compare world dis-
tributions of wheat, 1ice, and maize production. To
what extent do differences dentve from environmental
conditions and to what extent fiom food preferences
and other social customs?

Pasture (p 359) Gaass or other plants grown tot feeding grazing animals,
as well as land used for grazing

Plantation (p. 364} A laige faim 1n tiopical and subtropical chimates that
specializes 1n the production of one o1 two ciops for sale, usually to a
moie developed countiy

Prime agricultural land (p 381) The most productrve tarmland
Ranching (p. 372) A foim of commercial agiiculture in which livestock
glaze ovel an extensive area

Reaper (p 370) A machine that cuts cereal gram standing in a field
Ridge tillage (p 386) A system of planting ciops on 11dge tops in
o1der to teduce faxm production costs and promote gieater soil
conservation

Sawah (p 363) A ilooded field for growing rice

Shitting cultivation (p. 360) A form of subsistence agticultue i which
people shitt achvity from one field to another; each field is used for
ciops for a relatively few years and lett fallow for a relatively long period
Slash-and-burn agriculture (p 360) Another name for shiftimg cultiva-
tion, so named because frelds are cleared by slashing the vegetation
and burning the debr1s

Spring wheat (p 370) Wheat planted 111 the spiing and harvested in the
late summer.

Subsistence agriculture (p 350) Agiculture designed pnmarily to provide
food for direct consumption by the farmer and the farmer’s family
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GOOGLE EARTH 10.2: Fly to Jungle jim’s in Fairfield, Ohio, at
30,000 square meters, possibly the largest supermarket in the
United States. Under Find Businesses, type Kroge:r Move to the
nearest Kroger to the west of Jungle Jim's How many squaie
meters is it?

Sustainable agriculture (p 386) Farming methods that preserve long-
term productivity of land and minimize pollution, typically by 10otat-
ing soil-iestoling cops with cash crops and reducang inputs of fertil-
1zet and pesticides

Swidden (p 360) A patch of land cleared fo1 planting through slashing
and burning

Thresh (p 363) To beat out grain fiom stalks.

Transhumance (p 359) The seasonal imgration of livestock between
mountains and lowland pastures

Truck farming (p 367) Commercial gardening and fruit tarming, so
named because fruck was a Middle Enghsh word meaning “baiterng”
ot “exchange of commodities.”

Undernourishment {p. 354) Dietary energy consumption that is con-
tingously below the mimimum 1equirement for maintaning a healthy
hfe and cairving out light physical activity

Wet rice (p. 362) Rice planted on dry land m a nursery and then moved
to a deliberately flooded field to promote giowth

Wmnow (p 363) Toemove chatf by allowing it to be blown away by the
wind

Winter wheat (p 370) Wheat planted m the autumn and harvested in
the early summe1
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KEY iSSUE 3

Where Is Agriculture Distributed?

Most people in developing countiies ate subsistence faimers, growing
crops pumatily to feed themselves Impoitant types of subsistence
agiicultme include shifting cultivation, pastoral nomadism, and
intensive faming, The most common type of tarm in developed
counties 1s mixed ctop and livestock Whete mixed aop and
livestock farming s not surtable, commercial farmeis practice othel
types of agriculture, including day tarming, commercial gardening,
giain, Meditertanean, and ranching

LEARNING GHTCOME 10.3.1: [dentify the 11 majo1 agricultuial
legions.
« The most widely used map of agricultute divides the world
into 11 major regions, including 5 in developing countiies
and 6 1n developed countiles

LEARNING OUTCOME 10.3.2: Explamn how pastoial nomadism
works In the dry lands of developing 1egions.
= Pastoral nomadism, which 1s the herding of animals, is the
puincipal form of agiiculture adapted to the diy lands of de-
veloping countries

LEARNING OUTCOME 10.3.3: Explain how shifting cultivation
works 1n the tropics of developing 1egions.

+ Distinctive features of shifting cultivation include the cleai-
ing of land thiough slashing and burning and the use of fields
for only a few yeais.

LEARNING QUTCOME 10.3.4. Explain how intensive subsistence
farming woiks 1n the high population concentrations of develop-
ing regions.
« The puncpal crop in the intensive subsistence region is wet
rice.

» Giowing rice 1s an mtensive operation that depends
prmarily on abundant labo

LEARNING QUTCOME 19.3.5: Describe 1easons for grow-
ing crops other than wet rice 1n intensive subsistence
regions

+ In intensive subsistenice areas whete the climate is
unsuitable for rice, hardier crops ate grown, such as
wheat and barley.

« Plantation farming 15 a form of commercial agri-
culture conducted in developing 1egions. Planta-
tions grow crops primarily for export to developed
countres

LEARNING OUTCOME 10.3.6. Describe how mixed crop
and livestock farming works.
» Mixed crop and livestock is the most common form
of agriculture 1n the center of the Umited States
« Ciops, especially maize and soybeans, are grown
primarily to feed animals

EEARMING GUTLOME 16,3 7. Describe how dany fanming and
commercial gaidening woik.
« Dany farming 1is especially impoitant near majo1 population
concentrations in developed countizes

« Commercial gatdening 1s the predominant foirm of agticul-
tute in the southeastern United States. These faims speaalize
in fuaits and vegetables pireferred by relatively wealthy con-
sumeis 11 developed countries.

LEARNING OUTCOME 10.2.5: Describe how grain and Mediteira-
nean farming woik
« Giain, especially wheat, 1s grown in areas that are too dy fot
mixed ciop and hvestock faiming

» Mediterranean agticulture specializes in ctops such as giapes
and olives.

{FARNING OUTCOME 10.3.9: Desctibe how hivestock 1anching
works.

« Livestock 1s raised on land that 1s too dry for giowing ciops

THINKING GEQGRAPHICALLY 10.3: Review the concept ot over-
population {the numbet of people mn an area exceeding the ca-
pacity of the envitonment to support life at a decent standard of
bving). What agricultwmal regions have relatively limited capaci-
ties to support intensive food production? Which of these regions
face rapid population growth?

GOOGLE EARTH 10.3: Tenaces fot planting 1ice ate carved into the
hillsides suirounding the village of Banaue, Philippines What
step in growing rice, as described in Learning Outcome 10.3 4,
makes it necessary to teirace the hillsides?




Why Do Farmers Face Economic Difficulties?

Agricultule in developimg countries faces distinctive economic
problems 1esulting from rapid population growth and piessue
to adopt mtemnational trade strategies to promote development
Agriculture i developed nations faces problems resulting fiom
access to matkets and overproduction.
LEARNING GUTCOME 74.4.1: Describe the impact of populaiton
growth and trade on farming in developing countries

* Due to rapid population giowth, subsistence farmers must

feed more people
* Pressure to contuibute to mteinational trade means that sub-

sistence farmers increasingly grow crops to export rather than
to consume at home

LEARNING QUTCOME 10.4.2 Understand distinctive challenges
for developing countries to inciease food supply
* Africa faces the greatest challenge 10 providing enough food
for a growing population
* Export crops such as diugs are increasingly been giown in
some developing countiies
LEARNING QUTCOME 10.4.3: Explain the impact ot overproduc-
tion and market access on fazming in developed countries.

* Because of thei: efficiency, commercial farmers produce more
food than can be consumed in developed countiies

LEARNING OUTCOME 10.4.4. Explain the contiibution of expand-
ing expotts and farmland to world food supply.
* Expoit of food has increased 1apidly, although only a handful
of countries produce enough to be major expotters
* Histoncally, agricultuial output was incieased by expanding
the amount of land that 1s faimed, but expansion of farmland
has slowed 1n 1ecent decades.
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LEARMIMG DUTCOME 14.4.5: Describe the contnibution of fishing
to woild food supply.
* Fish consumption 15 incieasing but accounts for a small per-
centage of the average human’s diet.
* Fish production has increased primanily thiough aguaculture
rathet than catching of wid fish

LEARNING OUTCOME 10.4.6; Describe the contribution of higher
productivity to world food supply.

* Agrcultuial productivity has increased sharply, especially
through the invention of higher-vield seeds and expanded
use of fertilizers

* Despite advances, food prices in the ealy twenty-fust century
have been at a record high

LEARNING OUTCOME 10.4.7: Describe the role of sustamable agii-
culture in world tood supply.

* Sustainable agriculture involves sensitive Jand managemerit,
limited use of chemicals. and better mntegration of crops and
Iivestock

* Sustainable agculture accounts for a small but increasing
share of world agriculture

THINKING GEOGRAPHICALLY 10.4: New Zealand once sold nearly
afl its dany products to the British, but since the United King-
dom joined the FEuropean Union in 1973, New Zealand has been
forced to find other markets. What are some other examples of
countries that have restructured theur agricultwal production
in the face of incieased global interdependence and regional
cooperation?

GOOGLE EARTH 10.4: The eastein end of the Chicago Sanitaiy
and Ship Canal joins with the Chicago River near the center of
Chicago The canal was constiucted to provide the only water
link between the Great Lakes and the Mississippi River If Asian
caip now mugiating up the Mississippi River are to be prevented
from reaching Lake Michigan, the canal will have to be blocked.
What is the appioximate distance between the end of the canal
at the Chicago River and Lake Michigan?
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Why are most potato chips manufactured near their

consumers? Page 401
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Factories Past and Present p. 395

Much of the world's industry is clusteved in three regions.

392

Why are most fabrics made in Asia? Page 411

KEY ISSUE 2

Why Are Situation E&
and Site Factors
Important?

Factors of Production p. 398

Geographers can explain reasons for the location of factories,



