
Please sit in the middle 
section and in the first 5 

rows only!
SIGN IN WILL GO ONCE WE 

START!

• Look for your name, it is in ABC order by last name. IF for ANY
reason, your name is NOT on the list, please add it to the last page 
with blank lines.

• Perfect attendance = prizes, do NOT forget to sign in at EACH class!  You 
also get prizes for coming to 7 or 6 of the 8 sessions!



Agriculture
Origins, Innovations, and Diffusion

UCR AP Readiness

January 25, 2020



Miss Cisneros -or- Miss C

Email: CisnAL@fusd.net

Remind (app or text #81010): 
@UCRAPHuG



Things to Note!
•Eating in Class: Please clean up after 
yourself! 

•Restrooms: Located in the back of this 
classroom/lecture hall.

•Expectations of Behavior: Be an excellent 
reflection of your high school.  Be on time, 
respectful, stay off your electronics.

•UCR AP Readiness Breaks: Keep aware of time, 
stick to areas near your classes. 



UCR AP Readiness: What is it?!



Things to Know!



Agriculture Trivia!

What percentage of the 
world works in 

agriculture related jobs?

40%



Agriculture Trivia!

In 1960, the average U.S. 
farmer could produce food 
for 25.8 people. How many 
can a farmer feed today?

155



Agriculture Trivia!

What percentage of the 
U.S. population is 

comprised of farm and 
ranch families?

2%



Agriculture Trivia!

What is the number 1 fruit 
crop in the world (and 4th

overall crop)?

Banana



MOST 
IMPORTANT 
QUESTION



Agriculture Trivia!

Where was the potato 
“invented” 

(domesticated)?

Peru



Agriculture Trivia!

How many different 
varieties of potatoes are 

there?

Over 4,000!



Food…is life.



Agriculture
There are 3 Agricultural Revolutions
• First Agricultural Revolution: (aka Neolithic Revolution) 10,000 –

2,500 B.C. [Fertile Crescent, Indus River Valley, Southeast Asia, 
Central America] 
• Moving from hunting and gathering to sedentary plant and animal 

domestication

• Second Agricultural Revolution: 1700s – 1900s [Western Europe]
• New farming and storage abilities increased food supplies to meet a 

growing and urbanizing population. 

• Third Agricultural Revolution: 1950s – now [North America] 
• Distributed mechanized farming technology and agricultural chemicals 

on a global level.



Agriculture

A G  R I C U L T U R E     R E V O L U T I O N S

First Agricultural 
Revolution

Neolithic

Second Agricultural 
Revolution

Third Agricultural 
Revolution

Green + Gene



Agriculture
First Agricultural Revolution

• The First 
Agricultural 
Revolution 
developed through 
independent 
invention.  This 
means it began in 
multiple different 
places at once.



Agriculture
First Agricultural Revolution
• People settle in one area 

permanently (sedentary).

• Subsistence farming: producing food 
for personal/family/community use.

• Used human and some animal power 
to grow crops.

• Stage 2 of DTM: High birth rates, 
children needed to work on farms 
(free labor!)



Agriculture
Agricultural Hearths

TIME PERIOD LOCATION CROPS EARLY DIFFUSION PATTERN

10,000 to 12,000 
years ago

Southwest Asia (Fertile 
Crescent)

-Barley                  -Wheat
-Lentils                  -Olives
-Oats                     -Rye

 North Africa
 Southern Europe
 Central Asia

10,000 years ago Southeast Asia
-Mango                 -Coconut
-Taro

 Southeastern Asia

9,500 years ago East Asia
-Rice                      -Soybean
-Walnut

 North Central Asia
 Korean Peninsula

7,000 years ago Sub-Saharan Africa
-Yams                     -Sorghum
-Cowpeas              -Coffee
-African rice

 Western African 
 North Africa

5,000 years ago Mesoamerica
-Squash                  -Peppers
-Maize (corn)        -Potato <3
-Sweet potato       -Cassava

 North America
 South America



Agriculture
The good and the bad…
• PROS

 Faster food production.

 Cities developed.

 Population grew.

 Allowed for specialization 
of crops and jobs.

• CONS

 Caste/social system 
developed.

 Fatal diseases became 
more frequent 
(contagious among 
sedentary groups)

 Human lifespan 
decreased.



Agriculture
Columbian Exchange
• Domesticated world crops 

moved from the New 
World (South and Central 
America) to the Old 
World (Europe, Asia, 
Africa) through relocation
diffusion

• Happened with the 
conquest of the Americas 
in the 1500s
• Came after the voyage of 

Christopher Columbus

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2qa6NqpzLAhUJ2GMKHZLyDkoQjRwIBw&url=http://thecolumbianexchange.weebly.com/&psig=AFQjCNHPS22F9oVg_FLds5Y1Qf9ztzSV9Q&ust=1456813166167471


Agriculture
Second Agricultural Revolution
• Occurred in the developed world, 

mainly in Europe and the United States

• Increased productivity through new 
and better agricultural technology and 
techniques

• Brought better cultivation (growth), 
production (creation), and storage
methods for crops

• Mechanization (use of machines) was 
first introduced to agriculture



Agriculture
Second Agricultural Revolution
• Development of commercial agriculture

− agriculture that generates products for sale
off the farm
oMachines or farming technology power used to 

grow crops

• Closely related to the Industrial 
Revolution (happens at the same time)

• Stage 2 & 3 of DTM
− High birth rates because of children needed 

for help on farm

− As people move to city, low birth rate 
because of less need for children



Agriculture
Inventions and Innovations
• While there were MANY inventions and innovations, here are a few 

big ones:

−Crop rotation: Planting of different crops in the same field
year to year to replenish the nutrients in the soil, maintains 
the fertility of fields

−Cotton gin: Eli Whitney, 1793, cleaned cotton of seed faster
−Seed drill: created small holes and placed seeds directly into 

them 
−Animal husbandry: Animals purposely inbred and hybridized

(combined with a different species of same animal); better 
output of meat, wool, milk, etc. 



Agriculture
Crop Rotation





Agriculture
Third Agricultural Revolution
• During this time there was a rapid diffusion 

of new agricultural technology and genetic 
engineering.

• increased food availability to rapid growing
populations in Africa, Asia, and Latin America

• Invention and quick diffusion of agricultural 
techniques:

− Genetic Engineering/biotechnology

− Feedlots/Factory farms

− Irrigation pumps 

− Irrigation dependent plants such as corn, rice, and 
wheat

− Pesticides and chemical-based fertilizers

− Tractors



Agriculture
Green Revolution 1965-1985
• First stage of the Third Agricultural 

Revolution

• Norman Borlaug started the Green 
Revolution (he was a microbiologist 
from Iowa who was successful at 
turning Mexico into a wheat exporting 
country)

• Goal of the Green Revolution: To end world 
hunger in LDCs (especially India)

• Positively affected Mexico, East Asia, 
Southeast Asia, India and Pakistan; did not
affect Sub-Saharan Africa



Agriculture
The good and the bad…of the Green Rev.
• PROS

 More food produced which 
helped alleviate world 
hunger in LDCs.

 Population doubled.

 Irrigated land doubled 
across the world.

 Lower death rates.

 Lower food prices.

 Many LDCs became self-
sufficient in growing grains 
and rice. 

• CONS

 Farmers went into more debt.

 Weeds became more resistant 
to pesticides.

 Environmental damage caused 
by double cropping.

 Fertilizer use led to chemicals 
leaking into streams, rivers, 
and lakes which led to species 
extinction and health issues

 Use of machines run off 
petroleum led to air and water 
pollution



Agriculture
Gene Revolution ~1970 – now…
• Second stage of the Third 

Agricultural Revolution

• Was the transition from the 
Green Revolution to more 
genetic engineering and more 
company involvement in 
research and patenting 

• Happened mostly in MDCs, 
especially in the US; most LDCs 
were unaffected



Agriculture
Gene Revolution ~1970 – now…
• Biotechnology (Biotech): improving livestock and crops through genetic

engineering; example: genetically modified organisms (GMOs)

• Genetically Modified Organisms (GMOS): created by taking the genes from one
organism and inserting them into another organism; use of engineering techniques 
to change the DNA of a seed or egg; very controversial; example: genetic code of 
rice can be changed to include a natural pesticide from a species of bacteria; most 
GMOs are corn, soybeans, and cotton in the US and they are disease-resistant and 
produce large yields

• Monsanto: Biotech company that creates GMOS; has caused controversy because 
they patent their GMO technology and control most GMOS on the market today

• Terminator Seeds: GMO seeds created by Monsanto that do not produce offspring; 
farmers are forced to purchase new seeds each year; recently banned



Agriculture
The good and the bad…of the Gene Rev.
• PROS

 lower price of goods 

 less need for chemical 
inputs (fertilizers)

 use of smaller pieces of 
land

 greater food security for 
growing populations

• CONS

 unknown health effects 

 effects on pollinating 
insect populations (ex. 
bees), 

 puts small-scale farmers 
or farmers out of 
business







Agriculture
Von Thunen’s Model
•helps to explain 

rural land use by 
emphasizing the 
importance of 
transportation 
costs associated 
with distance
from the market



Agriculture - Revolutions
Von Thunen’s Model
• Von Thünen

− German farmer
− Mapped out his rural (agricultural) land from his experience with farms in Germany

and how close certain farming is to the central city or market 
− He claimed that farmers needed to decide what to produce based on their: 

o distance to the market 
o transportation costs

− He assumed that agriculture was a business and farmers wanted to make a profit

• His model:
− has four rings of land use (SEE NEXT SLIDE)
− was based on the following assumptions: 

o the market is in the center of an isolated state
o the land is flat
o farmers transport their own goods to market by wagon



Agriculture - Revolutions
Von Thunen’s Model

− includes intensive and extensive agriculture
oIntensive agriculture: 

 Needs a high input of labor/capital/machines
 Crops are closer together
 More crops can be planted in less space 
 Example: fruits and vegetables

oExtensive agriculture 
 Doesn’t need as many inputs
 Crops/livestock tend to be more spread out
 Example: grains (corn, rice, wheat) and cattle

−explains location theory and how economic activity is related 
to land space where goods are produced

−was created before industrialization



von Thünen’s Model of  Rural Land Use 
• RING 1

− What is cultivated/ raised?

− Horticulture or market gardening/truck 
farming that produces garden vegetables 
and fruits*

− Dairy farming

• Intensive or extensive agriculture? 
intensive 

• Why is it located the closest to the central 
city? 

− Farmers grow garden vegetables and raise 
dairy cows near city because they are 
perishable or generate perishable products

− Not only do these products spoil but they are 
also expensive to deliver 



von Thünen’s Model of  Rural Land Use 
• RING 2

−What is cultivated/ raised?
oForest

− Intensive or extensive 
agriculture? extensive

−Why is it located close to the 
central city? 
oTrees are bulky and heavy to 

transport

oWhen von Thünen was alive, towns 
were surrounded by forests

oForests are needed for fuel and 
construction of buildings and 
homes



von Thünen’s Model of  Rural Land Use 
•RING 3

−What is cultivated/ raised?
oField crops 

−Intensive or extensive agriculture? 
extensive

−Why is it located further away from 
the central city? 
oField crops, such as wheat, corn, and 

other grains, are less perishable

oThese crops are rotated from one 
year to the next

oUsed for feeding livestock in outer 
ring



von Thünen’s Model of  Rural Land Use 
• RING 4

− What is cultivated/ raised? 
o Livestock grazing 

− Intensive or extensive 
agriculture? extensive

− Why is it located the furthest 
away from the central city? 
o Livestock grazing requires a lot of 

space

oBeyond this ring, it is unprofitable
to farm because transportation 
costs are too high

oCattle are walked to the market to 
be slaughtered and sold in the 
market



Agriculture - Revolutions
Bid-Rent Theory
• Used to indicate the starting

position for each land use (based on 
where it is located in relation to the 
market)

• Shows where each ring in Von 
Thünen’s Model begins and ends

• Also known as bid price curve

• Each line on the graph reflects the 
farmers’ willingness to pay for land 
at various distances from the 
market

• A farmers is willing to pay more if 
they are closer to the market 



Agriculture - Revolutions
Food on a GLOBAL scale:
•Wealthy developed countries (MDCs) benefit from this 

global supply chain of food but developing countries (LDCs) 
do not:

−Farmers in developing countries might not be able to afford to 
consume the products/crops they produce and extract from the 
ground or trees

−Focusing on growing cash crops such as coffee, cotton, tobacco, 
and mustard in developing countries decreases the supply of 
needed foods which can cause famine and starvation

−Farmers in developing countries choose farming techniques that 
are not sustainable such as shifting cultivation.  These practices 
cause soil erosion, deforestation, and pollution 





Student Evaluation

http://bit.ly/UCR0125
Last name: Cisneros

**Please do the survey and suggest 
topics! We want to help you as much as 
we can. Doing 1 survey after each class 

helps all of us!**


