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[bookmark: _GoBack]Lab 4: Fungi & Nonvascular and Seedless vascular plants 
This lab will require some outdoor exploration – and maybe a trip to the grocery store!  You will need to acquire a mushroom and find some moss and lichens outside and take some photographs!
Objectives
· Examine the anatomy and life cycle of basidiomycetes fungi, mosses, and ferns
· Explore the diversity of lichen forms
Kingdom Fungi
Fungi are a diverse group of organisms with important economic and ecologic roles. Unlike plants, however, they are heterotrophic organisms that obtain their nutrients by absorption. Like plants, fungi often have complex life cycles with alternating sexual and asexual (vegetative) reproduction.
FUNGI
· THE GOOD: Penicillin is a secondary metabolite of certain species of Penicillium and is produced when growth of the fungus is inhibited by stress.  Like bacteria, fungi play an important role in decomposition in ecosystems. Some fungi also have a mutualistic relationship with the roots of many plants, forming mycorrhizal associations which increase the plant’s ability to capture water and mineral nutrients.  
· THE BAD: Athlete’s foot, ringworm, and candida “yeast” are all caused by pathogenic fungi.  Cryptococcus neoformans can cause a severe form of meningitis while Pneumocystis jirovecii  can cause a form of pneumonia in people with weakened immune systems.
· & THE YUMMY: Yeast, a single celled fungus is used to make bread, wine, and beer.  Fungi such as truffles are a delicacy in many cultures- and can sell for $350 to $500 per pound!  
In lecture we talked about several phyla of fungi including the ascomycetes and basidiomycetes.  Basidiomycetes is perhaps most familiar to us.  Button mushrooms, portabellas, and shitakes that we buy at the grocery store are all basidiomycetes.  
**Remember – what we think of as mushrooms are just the fruiting bodies of fungi which produce and contain their spores!  Mushrooms are a continuation of the underground mycelia – the interwoven mass of fungal hyphae.
For this exercise, obtain a basidiomycetes mushroom, either from the wild (although not many are around this time of year) or from the grocery store.  
1. At home or in the lab, slice the mushroom in half.  Take a close-up, well-lit photo of your bisected fungus.  Import this photo into Microsoft PowerPoint or a similar program.  Label the parts of the mushroom - make sure to include the cap, gills, annulus, and stipe.  Save this slide as a jpeg then insert it into the lab here by copy and pasting it, or using the Insert > Picture function in Word.
2. What is the ploidy of the basidiocarp?  Check out the life cycle of basidiomycetes on page 647 of your text if you are unsure.

3. Where are the spores created in the basidiocarp and what is the structure they are attached to called?  

4. Through which process of cell division are the spores created?  What is their ploidy?


Bryophyta: the mosses
Bryophytes are an ancient group of nonvascular plants, and did not give rise to any other living group of plants.  Mosses are the most common group of nonvascular plants. They mostly occur in moist environments like lush forests and along the banks of streams and lakes.  But you can also find them in extremely dry environments that get seasonal rains, often growing on rocks in shaded areas.   
Although bryophytes lack true roots or leaves, some have rhizoids that hold the plant in the soil and absorb water. Because they lack true vascular tissue and thus any way to transport water and nutrients throughout the plant, the bryophytes are small.
The life cycle of mosses differs from all other land plants in that the gametophyte is the dominant and conspicuous part of the plant.  Refer to Figure 29.8 (page 607) in the textbook and identify the sporophyte and gametophyte.
Let’s get outside and find some bryophytes!  Even if you live in Klamath Falls, you should be able to find some moss!  It should be even easier in Portland where it is much wetter.  Good places to look are along streams or lakes – like the Link River in Klamath Falls (you can find ferns here to).  There will also be moss growing in the dry hills above OIT main campus.  Find an area of rocky outcropping.  Look closely at the rocks – you will likely find dense clumps of dry moss that is dormant until the next rain.  Pour a little bit of water on the moss to rehydrate it.  
Look for the any sporophytes, either from this year or last.  You may see the seta and the capsule emerging from the gametophyte.
1. Take a photograph of your moss (hydrated if it was dry).  Like you did with the fungi, import this photo into PowerPoint and label all of the parts that are present.  Save a jpeg and paste your photo here.

2. What is the ploidy of the sporophyte?  The gametophyte?

3. Even though some moss can grow in dry habitats, why do they still need water for reproduction (look back at figure 29.8)?

Pterophyta: Horsetails
Horsetails are seedless (they produce spores) vascular plants – meaning they have lignified xylem and phloes for transporting water and nutrients throughout theplant.  During the Paleozoic both horsetails grew the size of large trees.  Today, we still horsetails but they are limited to small herbaceous plants in one extant genus, Equisetum.  Now horsetails are common but unusual weedy plants in wet areas along roadsides and trails and in marshy areas near streams and lakes.  
The cell walls of Equisetum contain silica, which gives the stem a rough texture and ribbed appearance. 
Check out the video I made below from a recent trip to Harris State Beach in southern Oregon - http://youtu.be/n8fNnQM9vVc
1. Does the horsetail in the video have leaves?  How are they different from other plants?

2. What life cycle stage do you think this is – sporophyte of gametophyte?  Why – what structures seen in the video lead you to this conclusion?

Pterophyta: Ferns
The most common group of seedless vascular plants are the ferns.  The “leaves” of ferns are often referred to as fronds.  Technically they are megaphylls, a type of leaf that has one single unbranched vein.  Ferns have specialized sporophylls which contain the sporoangia or spore producing structures.  Ferns exhibit alternation of generations, with the young sporophyte dependent on the gametophyte.  However, the sporophyte generation quickly dominates the ephemeral gametophyte generation.  
Watch this video I made of licorice fern, a cool fern species on the coast of Oregon which can grow as a lush epiphyte – plants that grow harmlessly on other plants while extracting nutrients and water from the air or from deposits on other plants.  It can also grow from the cracks of massive rocks right in the tidal zone.   https://www.youtube.com/watch?v=8-TH0bQ7Q3o
1. What are sori – what do they contain?

2. Why might sori be located on the underside of the sporophylls?

1. What is most of the “green stuff” on the log in the beginning?  What is the most significant difference between it and the ferns growing nearby?




 Lichens: Two symbionts “beat” as one
Lichens are the symbiotic association between fungi and algae or photosynthetic cyanobacteria.  Most of the lichen, the cortex and the filaments of the medulla, are composed of the fungal partner in the symbiosis.   Lichens are named after the fungal component.  There are four basic growth forms of lichens, including crustose (crustlike, growing tight against the substrate), squamulose (tightly clustered and slightly flattened pebble-like units), foliose (leaflike, with flat sheets of tissue not tightly bound), and fruticose (free standing branching tubes). There are 2 lichen orders: Ascomycotina, and Basidiomycotina names after the type of fungus that is involved in the symbiosis.   
Because lichens can survive in extremely harsh environments, they are often the first organisms to colonize a new environment such as a volcanic flow or an area previously covered by a glacier where they play an important role in soil formation.  They can also survive in harsh conditions – so you will find them growing on rocks in deserts and alpine mountain tops!
Go outside and search for lichens – they grown in many places!  Find an area with a large rock outcrop and you will likely find some ccrustose, squamulose, or fruiticose lichens clinging to the rocks.  These types can also be found on the branches and bark of trees.  In moist environments, it may be hanging down in huge bundles like Usnea, or old man’s beard – a fruticose lichen.
1. Take pictures of the lichens you find and insert them here.  Next to each state which of the four lichen types they are.






Want a little extra credit?  Download the Lichen Guide App from the Google Play Store and try to identify at least 2 types of lichens you discover!  Include a screen shot from your phone or device. (4pts)
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