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I. Human Nutritional 
Requirements



How many calories do you 
consume a day?



A. Basic Requirements
• 2600 calories/day for avg. adult
• 40-100g protein (essential amino 

acids)
• Carbos and Fats
• Minerals (calcium, iron,             iodine)• Minerals (calcium, iron,             iodine)
• Vitamins ( B1, B2, B3,                      B6, B12, 

folic acid, C, A, D, E, K)



B. General Statistics
– Each year at least 10 million people (1/2 of them 

under the age of 5) die from starvation.
– In subSahara Africa, 30 million people suffer from 

famine.
– 87% of malnourished people are in Africa and Asia.
– Only 15 plant species and 8 animal species support 

90% of the world
– 2/3 of world support themselves on grains– 2/3 of world support themselves on grains
– Rice, wheat and corn support 50% of the calories 

people consume 
– Undernutrition = cannot buy enough food to meet 

basic food requirements.  
• People who receive less than 90% of daily diet = 

chronically undernourished.
• People who receive less than 80% = seriously 

undernourished



II. Nutritional Deficiencies
A. Undernourishment -

receive < 90% of 
minimum daily intake 
over long period



B. Malnourishment -
poorly balanced diet or lack 
of specific nutrients
• Effects are generally 
greatest in children

Lack of Food

greatest in children
• Most are reversible



C. Famines
• Acute food shortages, resulting in a large-scale 

loss of life
• Effects -Mass migrations to refugee camps and 

recovery takes a long time



Major Famine Areas



Africa’s Famine Areas



D. Diseases of Malnourishment
1. Marasmus:
Cause: protein deficiency
Symptoms : lack of energy, 

reduced development



Diseases of Malnourishment

2. Kwashiorkor2. Kwashiorkor ––
CauseCause-- protein protein 
deficiencydeficiency

SymptomsSymptoms-- Stunted Stunted 
growth, mental growth, mental growth, mental growth, mental 
retardation, death.retardation, death. Lack 
of breast milk, changes 
to a high carb diet 
w/minimal protein.  
Usually 1-3 years old 
affected



3. Anemia
Cause -Iron deficiency
Symptoms -Fatigue, developmental 

problems, increases chances of death, problems, increases chances of death, 
High in Asia, Africa and Latin America.  
Difficult to fight off disease. 



Diseases of Malnourishment

4. Goiter and 
hypothyroidism

• Cause -insufficient iodine
• Symptoms -causes low • Symptoms -causes low 

metabolism, possible 
deafness, goiter = 
enlarged thyroid gland, 
mental retardation, 
stunted growth



Diseases of Malnourishment

5. Scurvy (C)                          
Cause –Vitamin C 
deficiency

• Symptoms -skin ulcers, 
anemia, loose teethanemia, loose teeth



Diseases of Malnourishment
6. Rickets
• Cause – Vitamin D deficiency                     

Symptoms -bone deformations



III. World 
Food 

ProblemsProblems



A. Causes to World Hunger
• Poverty
• Increasing population
• Climatic conditions – drought, etc.
• Unequal distribution of resources:  water, 

land, etc.
• Difficulty/cost in transporting 

food/resources around the world
• Lack of knowledge of sustainable 

agricultural practices



B. Producing Enough Food 
• 1.93 billion tons of grains 

such as wheat, rice and 
corn must be  produced 
each year to feed the 
global populationglobal population



• This number most be increased by 31.4 tons 
annually to keep pace with human population 
growth





So, although food production has increased, so has the population.  
Thus food produced per capita has remained relatively stable.



C. Maintaining Grain Stockpiles
• World grain carryover stocks are the amounts 

of food remaining from the previous year.  Not 
only does there exist an unequal distribution of 
carryover stocks per country, some carryover 
stocks are not distributed to purposefully help 
set the cost/demand of particular foods.  set the cost/demand of particular foods.  



• This represents a stockpile of world food 
reserves

• This food reserve is declining due to increased 
grain consumption by livestock



D. Poverty and Food

• Poverty is the 
number one 
cause of 
malnutritionmalnutrition



Making Food Affordable
• Over 1.1 billion people in developing countries 

do not earn enough money to feed themselves
• In America 1 in 11 people                                       

are undernourished or                                      
malnourishedmalnourished



E. Cultural & Economic Effects
• Transportation costs inhibit distribution of food 

from exporting countries to importing countries
• Solution: produce the food where 
it is eaten
• Cultural acceptance of food items • Cultural acceptance of food items 
is major obstacle when introducing 
unfamiliar crops



IV. Solutions To World Hunger



A. Increase yield
& Increase land to cultivate

From:  Traditional Subsistence Agriculture = growing 
enough only to meet family’s needs.
- shifting cultivation = cultivate, when depleted allow land to 

fallow for 10-30 years, family moves to another region
- Usually involves nomadic livestock herding

To: High input, intensive agriculture = use of fossil To: High input, intensive agriculture = use of fossil 
fuels, pesticides, water, fertilizers to produce high 
amounts of monoculture

- Plantation agriculture, a type of high input agric. Uses this 
method for cash crops…..primarily in tropical developing 
countries

- Big business = accounts for 18% of US income GNP
- High input 3 units of fossil fuel: 1 unit of food whereas 

subsistence is  1:1



History of Agriculture 



Human Population Through Time



Nomadic Herding
• People must keep moving to find new 

pastures or animals rapidly degrade                                  
habitat

• Inhibits                                schooling,                                     
med                                             caremed                                             care



Population Growth Rate Increases
• Irrigation developed as early as 5000 years ago                                    

in the Fertile Crescent
• Fewer people needed to be                                 

involved in producing                                        
food



Early Advances in Agriculture
• Plowing
• Irrigation



• 1750 A.D. Industrial Revolution
• Move from wood to coal 

(nonrenewable) for larger output
• Development of steam engine, assembly lines
• Rapid pop. increase



Early Industrial Advances in 
Agriculture

• Mechanical thresher
• Cotton gin



What Is a Domesticated Plant?
• Cultivated or domesticated 

plants are protected from 
competition (weeds) and from 
predation 

• Humans select only individuals 
with desired traits 



Agriculture Today 



Plants and Animals Standing Between 
People & Starvation

• Over the over 250,000 plant species
• ~Only 15 plant species and 8 animal species 

support 90% of the world needs to survive



B. Raising Livestock



Cost of Raising Livestock
• Cropland: Over 50% is used to produce food for 

animals
• Grain: consume 38% global grain (70% in 

U.S.!)
• Grazing: 14% of topsoil has been lost in the • Grazing: 14% of topsoil has been lost in the 

U.S. due to overgrazing



Animal Farming
• Water Resources: 50% of annual
• Methane: Cattle produce 12-15%
• Waste: produce 21x more than                             

humans
• 90% of energy lost through                           

metabolismmetabolism







C. Shifting (Plantation) Agriculture

• Using crop rotation allowing certain plots of land 
to fallow and restore nutrients

• Cash crops - grown to be sold in market



Shifting Agriculture

• Lands that are depleted of nutrients due to 
agriculture can have grasses grow which 
allow the soil to regenerate.  In addition, 
plays a role as a carbon sink.plays a role as a carbon sink.



Crop Rotation – Shifting Agriculture

• Farmers often rotate legume crops with 
nonlegume crops to aid the the return of 
nutrients, especially nitrogen, back into the soil.  
Legumes are mostly beans and peas.  They 
carry rhizobia bacteria that perform nitrogen carry rhizobia bacteria that perform nitrogen 
fixation.

• Fallow times influenced by climate, rate of 
decay, amount and quality of humus, how long 
the land has been used for intensive 
monoculture.



• Industrialized in developing countries 
– Crops grown for export

Shifting Agriculture



4. Slash & Burn Practices
• Often employed in Shifting Agriculture…
• Depletes the soil in 2-3 years
• Farmers must clear new land



• MONOCULTURES produced by                                        
using fossil fuels,                   water, 
inorganic                        fertilizers, &                           

5. High-Input (Industrialized) 
Agriculture

inorganic                        fertilizers, &                           
pesticides



High-Input Agriculture
• Soil degradation problems
• 25% of all cropland globally
• Mostly in developed nations 



Domestication Effect on Diversity
• Removal of natural plant and animal 

communities reduces genetic diversity and 
threatens long term survival

• Crops that are planted in place have little 
genetic diversity and cannot adapt to small genetic diversity and cannot adapt to small 
changes in their environment



6. Some Possible Sustainable 
Agricultural Practices :

– Interplanting :  
» polyvarietal cultivation = genetic variety within a 

species planted
» intercropping = planting different plants with 

different nutrient needs….legumes to replace 
nitrogen

» agroforestry or alley cropping = interplanting » agroforestry or alley cropping = interplanting 
along with trees and shrubs that provide shade, 
reduce erosion, and return nitrogen back to the 
ground

» polyculture = planting various crops with different 
nutrient needs and pests…reduces fertilizers and 
pesticides.



Polyculture
• Different crops interspersed throughout 

same area
• Positive synergistic                                 

effects



Pattern of Production Methods



World Distribution of Crops



D. Agricultural Policy
• Farming is an uncertain business

– weather, infestations...

• In order to keep food production stable, 
most governments help farmers financially 
in bad times = subsidiesin bad times = subsidies



Agricultural Policy

1. Subsidizing - too much, too little, how 
much?
–You want to keep farmers going, but in a 

good year, you can have too                          good year, you can have too                          
much produced

…waste



2. Food Aid
• Not a perm. solution (teach to fish)
• Increases populations where there is no food to 

support it
• Makes countries dependent
• Decreases domestic production• Decreases domestic production
• Drives food prices down
• Costly to transport



Food Aid
• Aid should be done locally, not 

globally
• Food aid has been done since the 60’s                       

to help othersto help others


