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ADAPTATIONS OF PLANTS


I. Adaptation - the change in form and/or function of an organism to fit its specific needs to survive in a certain environment.


     	A. All organisms respond to changes in their environment in two ways :


     		1. Phenotypic variation (non-genetic) -e.g. light, bonsai 


		2. Genotypic variation - genetic, heritable


	B. Universal pressure to adapt, due to natural selection, favors heritable changes 


		1. competition for resources


		2.  everywhere is a niche with resources to offer and limitations to the use of the resources


		3. changes in the environment


		4. result: each organism is adapted to its own niche (e.g., place in the environment)


		     a. Some plants in similar niche arrive at different strategies to solve the same problem


		     b. Some plants that are evolutionarily distant arrive at similar strategies to solve 			                    same problem-convergent evolution e.g. Euphorbia (old world) & cactus (new world)


	C. Examples of Adaptation - modification of plant parts based upon basic architecture of plant- 				Variation upon a theme


                       Stems:	thorns (e.g. hawthorn) , prickles- epidermal layer outgrowth (e.g. rose), succulent, photosynthetic stem- e.g. cacti in hot dry environment, tubers (e.g.potato), corms,  rhizomes and stolons, woody plants- excess xylem


		Roots:	succulent roots- storage of carbohydrates and water (e.g. carrot, sweet potato)


			prop roots- support in wind, water conditions (e.g. corn, mangrove)


			parasitic plants (e.g. mistletoe, dodder, Rafflesia, indian pipe, beech drops)	


		Leaves:  spines (e.g. cacti), tendrils, bulbs (e.g. onion), viparious leaves, carnivorous plants


		Flowers:  different strategies for wind pollination, attracting pollinators


		Seeds:	different ways of dispersing seed- wind, water, animals (hitchhikers and fruit)�PRIVATE ��


II. Coevolution- the interactions between two different species affect the development of each other's 	characteristics during the course of evolution


       A. Ways in which two organisms from different species can interact


	Parasitism- benefits one organism, detrimental to the other organism.  e.g. herbivores, pathogens


	Commensualism- benefits one organism but neutral to the other organism. e.g. epiphytes


	Mutualism, symbiosis- both organisms benefit


       B.Examples of coevolution -symbiosis


	1. non-photosynthetic organism symbiosis with algae


		a. Coral-algae


			-coral receives sugar from algal photosynthesis


			 -algae receives phosphate and nitrogen, also protection


		b. Lichens: fungus-algae


			-fungus receives sugar from algal photosynthesis


			-algae receives minerals and water from fungus


	2. Microorganisms that interact with plant roots


		a. Nitrogen-fixing bacteria on legumes


			-bacteria receive sugars from plant


			- plant receives fixed nitrogen (fertilizer) from bacteria


		b. Mycorryhizae: fungal growth on plant roots


		              - fungus receives sugars from plant


			-plant receives phosphate and water from fungus-extra roots


trees, many common plants, orchids have specialized ones


c. Animal -plant symbiosis


	-acacia-ant


	-pollinators- flowers








