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 Algae, Adaptations to Land


I. Algae


	A. Most are photosynthetic, but not plants


	B.  No roots or vascular system, no cuticle, so mostly aquatic


	C. Eukaryotic


	C. Haploid and diploid stages


	D. Reproduction asexual and sexual


		-sexual reproduction through single-cellular organs (gametania)


	E. Types:


		1. Diatoms


			-unicellular


			- silica (glass) in cell walls (forms diatomacious earth)


			-cool oceans, fresh water


2.Dinoflagellates


			-unicellular


			- mostly asexual growth


- high levels: shell fish and fish poisoning (red tide, Pfiesteria in MD & NC)


			-bioluminescence


			-mostly warm, tropical


		3. Red Algae


			-multicellular- films and filaments


			-oldest form


			-mostly tropical oceans


			-red color from accessory pigment- allows growth in deep water


		4. Brown algae


			- multicellular and large - kelp


			-brown pigment from accessory pigment


		5. Green algae


			-most diverse unicellular to multicellular


			-freshwater


	F. Significance


		-major food sources- phytoplankton


			diatoms in cold oceans


			dinoflagellates in warm tropical oceans 


		-carbohydrates used as thickeners


			red algae: carageenin, agar (puddings, soups, toothpaste)


			brown algae: algin (jelly beans, beer, marshmallows)


		-food- asian


		-iodine from brown algae





II. Emergence of Land Plants


A. Ancestors to plants:


	- cyanobacteria + ancestoral eukaryote ( green algae ( land plants


	- prior to 430 million years ago, life only in oceans


	- land presented niche with sun & space


B.  Challenges/Solutions in move to land


	1. Acquiring water


		solutions:


		- roots


		- movement of water through plant


	2. Keeping water in plant


		solutions:


		- waxy cuticle


		- multicellularity


		- stomata, opening and closing


	3. Mating ability


		- algae has motile gametes and single cell sex organs


		- development of:


			- air-borne dissemination of desiccation-resistant stage


			- multicellular sex organs


	4. Further trends on land


		a. water dependent life cycle ( water independent


			-more desiccation-resistant gametophyte (spore) or zygote (seed)


			-smaller ( larger size


		b. dominant gametophyte stage (n) ( dominant sporophyte stage (2n)





Evolution of Land Plants�PRIVATE ��


I. Primitive Land Plants- Spore Formers


	A. Spore- dust-like gametopyte


	B. Bryophytes: Mosses, liverworts


		1. No vascular system, water passed cell to cell


			-requires free water


		2. Life cycle


			-sex organs:


				male = antheridium, produces motile sperm


				female = archegonium


			- dominant phase is haploid (n)


			- 2n only present for short time after fertilization


			- fertilized zygote undergo meiosis form haploid spores in capsule





	C. Ferns


		1. Better adapted to lack of water


			-has vascular system: xylem, phloem


			- has cuticle- waxy layer to hold in water


		2. Life cycle


			-more dominant sporophyte stage (2n)


			- mature sporopyte (2n)


				-meiosis in sporangium produces haploid spore


				- spore germinates to produce separate gametopyte (prothallus)


				-prothallus has archegonium and antheridium 


					-produces motile sperm


				-fertilized zygote (2n) in archegonium produces sporophyte





II. Seed Plants


     A. Gymnosperms- plants with seeds that are not enclosed within a fruit


	-seed produced on an open scale


	- do not form flowers or fruits.  


	- e.g. cycads, Ginkgo, conifers (pines, redwoods, hemlocks, and cedars)


		- Evolutionary advancements over the ferns


			a. Seeds


			b. Lack of dependence on water for fertilization (air-borne pollen)


			c. Progressively more dominant sporophyte


	1. the sporophyte generation is dominant with the gametophyte contained in and dependent on the 


		sporophyte.


	2. Sporophyte producing two types of spores (heterosporous)


		a. megasporangium undergo meiosis to produce megaspores that 						    	germinate to produce the female gametophyte


		b.  microsporangium undergo meiosis to produce haploid microspores 			   


			that germinate to produce the male gametophytes (pollen).  


	3. Pollination


		a. pollen is wind borne


		b. pollen grain sticks to a sticky part of the megasporangium


		c. Tube cell forms to transfer male nucleus to female gametophyte fertilization


	4. Seed


		a. A well-formed multicellular young embryo - diploid


		b. Nutritive tissue (food) - haploid megagametophyte


    B. Angiosperms = covered seed; Flowering Plants


	- Possess flowers


	- Possess fruits with seeds


	- Dominant plants in almost every terrestrial environment


	1. Advancements over gymnosperms


		a. Flowers- many use animal pollinators- assures greater reproductive	success


		b. Fruits and seeds adapted for dispersal


		c. Double fertilization ( endosperm in seed


               2. Life cycle:


a. Male sex organs: The stamens are the male sex organs composed of


			anther - sex organ that produces pollen (male gametophytes)


b. Female sex organs:  The carpel 


			1. The ovary is the enlarged basal portion of a carpel or fused 					                  carpels that contain the ovules (female gametophyte).  	


	2. The stigma is the region of a carpel that serves as a receptive surface for pollen grains


		c. Fertilization:


			1. pollen lands on stigma, pollen tube grows down style to ovules





			2. Double fertilization:


				i. one pollen nucleus fuses with an egg cell in ovule making 2n zygote


				ii. another pollen nucleus fuses with two polar nuclei in ovule making 


					3n endosperm (food source)


			3. maturation


				i. ovule develops into a seed


				ii. ovary develops into seed coat or fruit (non-fertilized tissue)





		d. Two groups, monocots and dicots


			1. As the zygote grows into the embryo, the first leaves of the young sporophyte develop 


				and are referred to as cotyledons (seed leaves). 


			2. Monocots (monocotyledons)- corn, lily


			3. Dicots (dicotyledons)- bean, oak


			4. Comparison of monocots and dicots:





		FEATURE				MONOCOTS	DICOTS


		cotyledons				1			2





		leaves 					narrow		broad


						parallel veination		net veination


							grow from base	grow on stem





		root system				fibrous		tap





		number of floral parts			in 3's		in 4's or 5's





		





