BIOL 1104
Lecture 16 & 17
Chytridiomycota
Fungi. Know Chytrids.
· Primitive, main group of fungi.

· They are associated with the amphibian world diminishing and were in the press because of it.
· Movie: disease, pollution, loss of habitat kills off amphibians. 30% of amphibians are in trouble. Chytrid is a deadly wide spread disease. Pathogen, aquatic fungus. Affects skin of amphibians. Climate change makes fungus worse, triggers release of pathogen to cause it to be more deadly. Some populations can recover while others are wiped-out. Solutions?? Several days in medicinal room and got micro chipped and set free and are now disease free. Captive breeding program at San Diego zoo. Salamander has no external gills and has rougher skin now.
· Emergent infectious disease: pops out of nowhere and causes trouble. More and more of them. Don’t know if actually happening more or noticing them more.
Zygomycota
· Mould growing on bread and fruit. Leave them out for too long, it takes over.
· Named after their reproductive structure: zygospores, which are long filament structures, carry spores of fungus.
· Sexual and asexual reproduction- depending on the species. 
· Major source of food spoilage. They are a major problem- no preservatives will probably be colonized and decay them by zygomycota.
· They are important decomposers.

Spore Dispersal

· Lots of spores, some have cool sporangium (stack with packet of spores at the top). It has a bulb filled with water, warms up water and the bulb pressure increases then explodes and spores go everywhere. Grow, bulb grows, sunlight hits and it burst, spores go everywhere. Zygospore explodes and projects spores and colonizes.
Glomeromycota
· Previously classified as zygomycota. Not very diverse, but they are mycorrhizas (cell of the root of a plant with arbiscular mycorrhiza).
Ascomycota
· Largest group (about 30000 species). Get after saclike structure (crown that carries the spores called asci). Familiar for consumption. Lots of wild ones that are eatable
· Ethanol in beer/ bread/ genetic research since can cultivate it so easily. It is a fast genetic organism.
· Many grow as yeast- growth form of fungi. Form yeast, a unicellular filament growth pattern that reproduces asexually. Can also grow fruiting bodies
· Some are delicacies but others are diseases (pneumonia (lungs), trush (tongue), ergotism (agricultural problem to crops and toxic (witches)). Hallucinations,
Basidiomycota
· Other major group of fungi

· Grocery store, ones on pizzas. The oyster mushroom for example.
· They form a club shape fruiting body called a basidia (the cap).

· The growth form is different but have a general pattern

· Important in decomposers- in the fall and spring especially.

· Some are capable of breaking down compounds that are difficult and can break down DDT. SO they are used in bioremediation (applied biology where they use plants/ fungi to remove/ breakdown chemicals in the environment).
Deuteromycota
· Artificial grouping, phylogenetically speaking

· All the fungi do not form a clade. It is a weird, artificial grouping to put things we don’t know where they should go. Lots of fungi won’t grow in a lab so don’t know a full life cycle. Group gets smaller and smaller since old fungi got placed into an ‘actual’ group.
· Penicillium: penicillin and cheese. We’ve been using, we don’t know what realm it should fit it. It synthesizes penicillin (first antibiotics discovered and used). Some people use for applications now since mostly everything is anti-biotic resistant to it. It is also made to make blue cheese.

PLANTS
Lecture 17

Animals are more than plants and fungi since plants might be restrictive.
Plants moved from aquatic to terrestrial to extreme terrestrial environment. There was a change in life cycle to make transition possible.
· Eukaryotes: true nucleus. Same as protist, fungi, animals

· Most are photosynthetic: some don’t have chlorophyll. A white plant looks like a flower and it is white. It has cellulose and is a parasitic plant and steals nutrients from other plants. Its structure makes it a plant and not a fungus.

· Sessile: they don’t move. Some parts of plants move/ respond to stimuli/ change due to resources in environment. The adult is rooted and cannot move.

· They alternate generations from haploid to diploid, every generation. There are evolutionary trends. Mainly diploid and mainly haploid in the life stage. Flowering and conifers are dominated by diploid but moss or ferns have haploid life stage that dominates.
· They have been around for a while; flowering plants are the most diverse group and the most recent group of plants.

· 30,000 species of plants, majority are flowering. They aren’t old, just lots of success.

Alternative Life Cycle
· In a plant’s life: goes from haploid (gametophyte) to diploid sporophyte (a tree). It produces spores by meiosis (2 sets of chromosomes, then enters haploid phase). Spore is not a gamete! Spores mature and grow into a gametophyte (part of the plant) this produces gametes- some male and female- then fertilization occurs. Then the zygote is zygote.
· Start understanding all the terms here.

· Meiosis occurs in a specialized tissue called the sporangia. It is a vessel where spores are produced

Adaptations to life on land
· Have an algae ancestor. In water, don’t have to worry about staying straight (water does that), don’t worry about losing water and transporting water (since can diffuse anywhere in body). 

· So adaptations had to happen

· Need turgor pressure to keep cells rigid
· So plants developed a cuticle (really thick, waxy layer that prevents water from losing water). Protects from dissociation. Problem is that CO2 and O2 had problems getting in and out. SO…

· Stomata were formed. They close and open in response to gas gradients and have lots to do with water vapour. Lots open at night so don’t lose as much water.

· Symbiosis with fungi has occurred. Need to get nutrients and expand the network where the plants can get nutrients (roots).
· Need to grow high for competition to light. So need to grow vertically. This strength is given by a protein called ligand. It is a structural component that allows the structure to stand straight.

· Now you need to move water and nutrients up and down body, so to develop, need a vascular system (phloem and xylem).

· Xylem moves water in a plant

· Phloem moves nutrients up and down

· Grow in the soil, need to rapidly divide cells by apical meristem. Cells constantly divide to colonize and capitalize on soil.

Angiosperm is most derived and bryophytes are oldest- they are more closely related to algae than to angiosperms. Algae life cycle is dominated by haploid. A pine tree/ flower is more diploid stages. The proportion of life stages has changed over time. Also, the size has also changed. Algae is large, long lived gametophyte. More advanced/ large is large sporophyte

The reason for the transition that is diploid is to be associated with challenge of living on land. Diploid, 2 chromosomes, 2 copies. On land, more challenges including UV radiations, alters DNA and proteins. 2 copies, better off with one. Diploid, something happens to DNA, still have a backup copy. Haploid…don’t have a back-up process.
Table from the textbook, look at and remember highlighted in red parts.
Male and Female
· There are differences in all plants (if segregated or not)

· Sporophytes will produce bisexual gametophytes, it has 2 sexes. Sporophyte matures into spore and makes male and female

· Also have sporophytes that will produce one or the other (male or female)

· If are bisexual, it is homosporous
· If not bisexual, it is heterosporous. The plant produces 2 types of spores. Large spore is the female, the microspores are the male. The macrospores gave rise to the ovule, which gave rise to seeds.
Bryophytes
· 3 main lineages. Liveworth, hornworth, mosses. Just talking about mosses.

· Lack true roots, a system for uptake of nutrients from soil

· The fine hairs are solely for anchoring plants, it is called rhizoid
· Lack a vascular system, are in vascular. Because of this, they cannot regulate water. They are poikilohydric. The body water amount fluctuates. Don’t have a vascular system. So tend to live where there is a lot of water.
· Found in cool, shaded, moist environments so they don’t lose water

· They have swimming sperms. Their gametes can swim around, not seen in conifers/ flowing plants
· 1 set of chromosomes, specialised spell produces sperm and egg. Part of plant releases them then meets them somewhere and form a zygote. Gametophyte (green part) produce male and female, which meet and fertilize then make a zygote, on the plant itself and sporophyte is made.
· Substrate for the environment
· Mosses: most diverse group of bryophytes. 10,000 species.
· Economically important. Lots of exploitation of peat moss. Most peat land is made of moss. They are used a lot as fuel (burn it to generate heat), extremely absorbent. A surface layer and dry it, can be used to make diapers since so absorbent.
· Life cycle: 2 gametophytes (male and female, haploid). The male produces sperm, the female produces eggs. Egg and sperm meet, need moisture so sperm can swim around and find plant. Then have fertilization and zygote. Then will grow into a sporophyte. Fertilization gives rise to a bulb on top of the already existing plant. Then it matures and produces spores and the life cycle re-begins.
Seedless Vascular Plants
· Not moss but not conifers/ flowering.
· 2 main groups.
· Lycophyta: club moss. Grow low along the ground.
· Pterophyta: ferns, whisk ferns, horsetails. The second most abundant (after flowering plants). They are primitive but very successful. New Zealand only has ferns, not flowering (unless artificial). They are limited to moist, cool environments.
· They have swimming sperm and poikilohydric
Pterophyte: ferns
· Their life cycle…a little more advanced plants. Life cycle is more dominated by diploid
· Diploid (adult) sporophyte: clusters of sporangia. These things will be dispersed and will produce a heart shape structure and spores will be sprinkled into dirt. The first thing coming out is the gametophyte (produces sperm and eggs) and is only there for a couple days so fertilization and to feed the zygote. Has male and female structures. One produces eggs, other sperm. The zygote (diploid) goes straight onto the plant and then matures.
