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Plant Improvements


I. Plant Improvements to continue co-evolution of plants to suit agriculture


   A. Traditional Improvements


	1. Selective breeding


		a. Selection of desired characteristics: yield, palatability,


			resistance to disease and insects, aesthetic characters


		b. Hybridization - bringing together desired genes by controlled mating 				c. Limitations


			1. Can only use genes from within one species or


			   several closely related species


			2. Takes many years to develop an improved variety


	2. Grafting


		a. involves exchange of roots, shoots or branches of two plants- cambriums connect


		b. allows combination of resistant roots and certain shoots which 


			could otherwise not be created by crossing


		c. limitations- time and labor consuming





   B. High Technology


	1. Tissue culture


		a. the production of many exact copies ("clones") of a specific plant


		b. one meristem produces hundreds of cells, each cell grows to 


			regenerate an entire plant


		c. allows production of uniform plants- no genetic variation


		d. limitations- good for ornamentals where specific trait is 


			desired, but hard to plant crop as thousands of plantlets





	2. Genetic engineering


		a. Manipulation of a plant through introducing or manipulating specific genes as 				DNA


			 Examples :


			1. change expression of an existing plant gene


			      -Flavrsavr and Endless Summer tomato – reduces 								expression of softening enzymes and auto-ripening


			      -high oleic oil soybean –reduces trans-fatty acids in margarine





			2. introducing gene from other plant or other kingdom not 


				possible with breeding 


- Bt gene from bacteria protects plant from insects


- herbicide resistance from bacteria


				-vitamin A in rice- “Golden Rice” 3 genes added


			   Non-food uses:


				-high lauric acid canola, gene from California Bay tree- Laurical  					makes short chain fatty acids for shampoos to replace use of tropical 				oils


				-Medical proteins


					-Plantibodies- antibodies produced in plants neutralize germs


					-Vaccines- protein from part of pathogen immunizes 


		b. Advantages of gene technology


			1. Foreign genes (from outside species) can be introduced


			2.  Faster than traditional plant breeding for introducing simple traits


			3. Specific genes can be transferred so much more	 							control than in traditional plant breeding


	


		c. Possible benefits 


			1. increase nutrition in food


			2. increase shelf life or quality


			3. increased resistance to stress, or disease without pesticides					4. greater efficiency in food production for the farmer





		d. Concerns


			a. Spread of genes into wild relatives of plant through pollen


			b. Unintentional cross-contamination of same crop


			b. Focus upon wide-spread use of single Super-variety


			c. Production of allergens in food (testable e.g. Starlink corn, Brazil nut 					protein)


		


