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Core Case Study: Grains of Hope  

or an Illusion?   

ÁVitamin A deficiency in some developing 

countries leads to 

ÅBlindness 

ÅDeath 

 

Á1999: Porrykus and Beyer 

ÅGenetically engineered rice with beta-carotene 

and more iron 

 

ÁIs this the answer for malnutrition in these 

countries? 

 

ÁChallenge of increased food production 



Golden Rice: Genetically Engineered 

Strain of Rice Containing Beta-Carotene 



12-1 What Is Food Security and Why Is It 

Difficult to Attain?  

ÁConcept 12-1A  Many of the poor suffer health 

problems from chronic lack of food and poor 

nutrition, while many people in developed 

countries have health problems from eating too 

much food.  

 

ÁConcept 12-1B  The greatest obstacles to 

providing enough food for everyone are poverty, 

political upheaval, corruption, war, and the 

harmful environmental effects of food 

production. 



24,000 people starve to death daily 



Nutritional Requirements 
ÁAn average person requires 2,200 Kilocalories a day to 

perform daily activities. 

 

ÁWith extended food deficit, a person gets deprived of 

energy and becomes more susceptible to disease; 

especially children and elderly 

 

ÁAccording to W.H.O., approx. İ of the worldôs population 

is malnourished- (lacking the correct balance of proteins, 

carbs., vitamins, and minerals) 



FOOD SECURITY AND 

NUTRITION 

ÁThe root cause of hunger and malnutrition is 
poverty. 
 

ÁFood security means that every person in a 
given area has daily access to enough 
nutritious food to lead an active and healthy 
life. 
 

ÁNeed large amounts of macronutrients 
(protein, carbohydrates, and fats). 
 

ÁNeed smaller amounts of micronutrients 
(vitamins such as A,C, D and E, and FE). 



Humans Eat a variety of Food 
ÁGrains are the largest component of the human 

diet 

 

ÁCorn, Rice and Wheat provide more than half of 
the worldôs consumed calories. 

 

ÁMeat is the 2nd largest  (beef, veal, pork, and 
lamb) and poultry (chicken, turkey and duck) 

 

ÁFish and shellfish are an important source of 
food for about 1 billion people mostly in Asia and 
in coastal areas of developing countries. 



Food and Nutrition 
ÁCarbohydrates 

ÅSugars and starches metabolized by cellular 

respiration to produce energy 

 

ÁProteins 

ÅLarge, complex molecules composed of 

amino acids that perform critical roles in body 

 

ÁLipids 

ÅInclude fats and oils and are metabolized by 

cellular respiration to produce energy 



Food Insecurity and Malnutrition 
ÁFood Insecurity-people do 

not have access to to food. 

 

ÁWhether it be from economic, 

social or physical availability.  

 

Á1 in 3 people has a deficiency 

of one or more vitamins and 

minerals 

 

ÁLack of iodine - causes 

goiter - enlargement of 

thyroid gland  



Many People Suffer from Chronic Hunger 

and Malnutrition 

ÁChronic undernutrition, hunger 

ÅMental retardation and stunted growth 

ÅDeath from diarrhea 

 

ÁChronic malnutrition 

ÅProtein deficiencies 

 

ÁWhat progress in being made?  

ÅOverall numbers decreased 

ÅDiversion of corn for ethanol 

 



Malnutrition 
ÁAnemia- Fe deficiency is the 

most widespread nutritional 
deficiency in the world. (Grains, 
herbs, vegetables and meat can 
reduce anemia) 

 

ÁKwashiorkor indicates an 
associated protein deficiency, 
resulting in a distended belly Ą 

 

ÁMarasmus is a condition primarily 
caused by a deficiency in calories 
and energy. (undernutrition) 

 

 



Key Nutrients for a Healthy Human Life 



Many People Do No Get Enough Vitamins 

and Minerals 

ÁMost often vitamin and mineral deficiencies in 

people in developing countries 

 

ÁIron (anemia ï lack of vitality) 

 

ÁVitamin A (susceptible to disease, blindness) 

 

ÁIodine (thyroid function, goiter, stunted growth) 

 

ÁGolden rice (GMO ï testing on children?) 



Woman with Goiter in Bangladesh 



Reasons for Under and Malnutrition 

Á#1 reason is POVERTY! The lack of resources 

that allows one access to food. 

 

ÁPolitical and economic factors play an important 

role as well. (Refugee populations) 

 

ÁLarge amounts of agricultural resources are 

diverted to feed livestock and poultry rather than 

people. 

 

ÁGlobal grain production has been level. (not 

increasing with the human pop) 



Acute Food Shortages Can Lead  

to Famines 

ÁFamine (severe shortage of foodé wide-

spread starvation) 

ÅUsually caused by crop failures from 

ÅDrought 

ÅFlooding 

ÅWar 

ÅOther catastrophic events 



War and the Environment: Starving 

Children in Famine-Stricken Sudan, Africa 





Overnutrition: Eating Too Much 

ÁOvernutrition and lack of exercise can lead to reduced life 

quality, poor health, and premature death. 

 

ÁA 2005 Boston University study found that about 60% of 

American adults are overweight and 33% are obese 

(totaling 93%). 

 

ÁAmericans spend $42 billion per year trying to lose weight. 

 

Á$24 billion per year is needed to eliminate world hunger. 



Over 1 billion are overweight! 



Many People Have Health Problems from 

Eating Too Much 

ÁOvernutrition (> one-third of U.S. obese) 

 

ÁSimilar health problems to those who are 

underfed 

ÅLower life expectancy  

ÅGreater susceptibility to disease and illness 

ÅLower productivity and life quality 

 

 



12-2 How Is Food Produced?  

ÁConcept 12-2A  We have sharply increased 

crop production using a mix of industrialized and 

traditional agriculture. 

 

ÁConcept 12-2B  We have used industrialized 

and traditional methods to greatly increase 

supplies of meat, fish, and shellfish.  



Food Production Has Increased 

Dramatically 

ÁThree systems produce most of our food 

ÅCroplands: 77% 

ÅRangelands, pastures, and feedlots: 16% 

ÅAquaculture: 7% 

 

ÁImportance of wheat, rice, and corn  

 

ÁTremendous increase in global food production 

 

 



Industrialized Crop Production Relies on 

High-Input Monocultures 

ÁIndustrialized agriculture, high-input 

agriculture 

Åmonoculture 

ÅGoal is to steadily increase crop yield 

ÅPlantation agriculture: cash crops 

ÅIncreased use of greenhouses to raise crops 



Traditional Agriculture Often Relies on 

Low-Input Polycultures 

ÁTraditional subsistence agriculture 

 

ÁTraditional intensive agriculture 

 

ÁPolyculture 

ÅBenefits over monoculture 

ÅSlash-and-burn agriculture 



Major Environmental Effects of 

Food Production:  Biodiversity 

ÁLoss and degradation of habitat from clearing 

grasslands and forests and draining wetlands 

 

ÁFish kills from pesticide runoff 

 

ÁKilling of wild predators to protect live stock 

 

ÁLoss of genetic diversity from replacing 

thousands of wild crop strains with a few 

monoculture strains 

 



Traditional Agriculture:  

Low Input Polyculture 

ÁResearch has shown 

that, on average, low 

input polyculture (more 

than one crop planted 

together) produces 

higher yields than high-

input monoculture. 

 

ÁHowever it takes time 

and planning 


