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I. Required nutrients in human diet:


    A. Calories- Energy requirements


	1. fuel for respiration- carbohydrates, fats, proteins


	2.  The unit of   measurement = Calorie= amount of energy required to raise the temperature of 			one gram of water one degree C.  (e.g. about 15,000 cals to boil one cup of water)


         		- Food energy "calorie" is actually a thousand calories or Kilocalories (kcal)


	3. humans require between 1200 and 3200 Calories/day


    B. Macronutrients 


    	1. Carbohydrates: sugars and starches


     	2. Proteins: polymer of 20 naturally occurring amino acids 


          		a. nine essential amino acids


		b. protein requirements: 40 gm of high quality protein to 65 gm low quality protein


     	3. Fats- building blocks are fatty acids: 


		a. Three essential fatty acids must be supplied in diet: 


			linoleic, linolenic, and arachidonic acids -found in vegetable oils. 


  C. Micronutrients 


    	 1. Vitamins: Molecules essential for the function of certain enzymes but can not be synthesized by 			humans


       		 a. Vitamin A - visual pigment and maintenance of lining of internal and external body surfaces


                  	      -sources: animal liver; beta-carotene in yellow, orange and dark green fruits and vegetables.


         		b. Vitamin D -regulates calcium levels 


                 	      -humans can synthesize on exposure to sunlight. 


         		c. Vitamin C - synthesis of collagen- connective tissue 


             	                   -souses: fresh fruits and vegetables


         		d. Vitamin B complex-


                   		 1) Thiamin (B1) -breakdown of carbohydrates


				-source: meat, whole grains, seeds, nuts and legumes. 


                    		2) Niacin- NADH and NADPH 


                      			   - sources: meat, poultry, fish, eggs, nuts, seeds and legumes. 


                    		3) Vitamin B12- nucleic acid synthesis


				-sources: animal products only, yeast


    B. Minerals: Inorganic compounds


          1. Calcium: found in the bones and teeth. 


               - Sources:milk, dark-green leafy vegetables and seeds. 


          2. Iron: - component of hemoglobin in blood cells


               - Sources: Meat, fish, poultry, dark green vegetables


         3. Iodine: Required for the formation of thyroid hormones 


    C. Phytochemicals


	e.g. Antioxidants:Carotenoids, vitamin E, flavonoids (green tea)






































II. Origins of Agriculture


   A. Early foragers 


	-hunter gatherers, required familiarity with properties, growth habits of plants needed for 			gathering


   B. Rise of Agriculture


	1. About 10,000 years ago, human cultures began the practice of agriculture in several different 			areas of the world


	      Early sites of agriculture :


    		a. The Near East: "fertile crescent"


         			-domesticated wheat, barley, pea, lentil, and vetch.


		b. The Far East: Southeast Asia in Thailand and China


          			- domesticated rice, millet, broomcorn millet, rape, and hemp.


		c. The New World:


           			- Mexico:  corn and beans 


			-South America:  potato


	2.  evolution rather than a radical revolution - based upon knowledge, farming was part of a food 			collection strategy


	3. Ultimately turned nomadic lifestyle into a sedentary agricultural society





     C. Domestication and spread of crop plants


	1. domesticated plants become distinct from wild progenitors through artificial selection for 			characters that benefit their use by humans rather than their survival in the wild


	2. Movement of cultures and trading spread the domesticated crops


		a. center of origin is where present crops originated, characterized by


			1. presence of wild relatives of crop


		 	2. a higher amount of genetic diversity in that crop cultivated in that area


		b. genetic diversity in these relatives or crops in center of origin an important resource 				for improving crops





III. Modern Agriculture


	A. Food and fiber is derived from a relatively small proportion of earth's land


		1. 3% of land used for crops or grazing


		2. 97% is non-crop (tundra, desert, mountain, development)


			-most of this is not usable for cultivation


	B. Being Produced by smaller proportion of population


		-2% of U.S. population engage in farming, 


		- 8% more in spin-off 


	C. U.S. agriculture crops relatively inexpensive


		1. 16 % of disposable income spent on food


		2. spend about 3 times more on taxes than food


	D. High efficiency due to increases in yield per acre


		1. since 1950 have 2-3 fold increases with no new land


		2. due to :


			a. improved varieties


			b.improved cultural practices: tillage, timing, row spacing


			c. improved pest control: pesticides, resistant plants


			d.tailored fertilization
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