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INSTRUCTOR: All right. Good morning, everybody.
Good morning. Welcome to...the best way to get hold of me is email. I will reply within 24 hours.
Dealing with organisms...[reading].
All these things that you can add on for describing fungi. Before I came, someone said you teach that course I have a joke. A mush room walks into the bar and the tender says you look like a fun guy. It fell flat on me too. That's what this course is about.
Before we start, introduce yourself to somebody sitting next to you and hi how are you? I'm so and so.
We will start in less than a minute. Say hi to each other.
All right.
We will start.
Great to see so much -- and you will get to know each other in the labs.
You will get to know each other in the course hopefully. I will start by describing what this course is about.
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How many have had me in first year bio? Welcome back. This course is more fun. This is better than 101, better experience.
So we will talk about content. What is the first thing that come to mind when you hear the word fungi? Anything.
STUDENT: Mush rooms. INSTRUCTOR: Good.
STUDENT: Yeast. STUDENT: Mold.
INSTRUCTOR: Thank you. STUDENT: Micro risal.
INSTRUCTOR: Lots of knowledge out there. Anything else?


STUDENT: Toxic.
INSTRUCTOR: Toxins. Yeah. That's acceptable. They produce them.
STUDENT: Decomposition.
INSTRUCTOR: That's good. What about beautiful, amazing. I love it. Those words? If I ask you this at the end of the course I want you to -- not the stuff you know that's technical. Something from your heart that says, wow that's amazing group of organisms. Keep that in mind. I worked with fungi for more than 30 years. If you showed me fungus now I



would be excited. We will talk about how these organisms grow. They have a role in nature.
What they do in the environment. One is decompose. How spread? Air and water and hands and through soil. Many many ways these organisms can spread. We will talk about identification.
That's what the first two labs will be. You will look at fungi and try to identify them. By the end of the course you should be able to identify -- I will show you cultures. You can look at them and say I know what this is. It's...TRACDERMA you will be well versed by the end. We will talk about how fungi affect people. Produce toxins and some are nasty that can kill people and some are bad -- there's a lot of good ones. Micro isi(?)is a good one. Beneficial.
And mush rooms. So usually people think about fungi they think of mush rooms. If you have questions, stick your hands up. I'm happy to stop and discuss what you want to explore in depth and helps other students learn if you have questions. So don't feel shy about ask questions.
Now, after a while you will get tired of listening to my voice. So I will bring in guest lecturers. There will be three. One is molecular identification on fungi...what they look like but



molecule methods are way faster.
And more accurate. But we don't have time to do that in the labs. So we will discuss what you could do if you were a molecular person and wanted to identify the fungus that you had. And we will talk about fungi in the forest. There's good and bad fungi. Fungi that rot trees. Butt rot. The trees fall over and it's bad. And mush rooms. ...he worked on magic much rooms too and he can share his experience with you. Ask, what was your trip like, and he will tell you. He will tell you what happened to him. Don't be shy. Ask him. You took magic much rooms. What happened? He will tell you -- whatever he will tell you. We will wait until he gets here.
As I said, I worked with fungi for many many years. Started at under grad at another university on the other side of town. UBC? I did under grad there and mush rooms...just a -- okay. So this is what I looked like when in under grad. Working away with a microscope. Very intense. I wanted to learn about fungi and 30 years later in front of you and telling you about my experience with fungi. There's hope after 30 years of working on one subject. May be your parents did that, work with one job. I stuck with one job. And I still enjoy these organisms. Most of you



want to know how you will get a grade. This is the break down.
There's an midterm exam. Coming up -- not coming up.
October.
I will give you more details about the exam.
Don't worry about it now. Make sure you come to class on that day. We will talk about format but it will be based mostly on lecture materials, the slides and the stuff that I will spew out here. Nothing necessarily relate to the labs. The final exam, I will talk about that, it's in December. About 35 percent. You will see the other 50 percent is going to be what you do in the lab. You will learn a lot about fungi in the lab. You will learn about component of the lab and I hope you will really appreciate fun guy when you are in the lab. The labs are Tuesday to Friday.
We have our two TAs here. You will meet them. Emily and Katy. Depending which lab you are in. The labs I think will be fun.
Just to give you a very, very brief -- I don't want to spend too much time on the lab. Just to give you heads up these are the things you will be looking at.
So this week, lab intro. And then you will look



at culture and fungi. There's a break.
There's a holiday in is there and culture anatomy. The morphology and we will talk a walk to look for much rooms and field -- you will write a journal and hear more about that later. This is the most funnest part. I don't know if that's a word but the projects you do in lab you will display in AQ for people to look...that a mush room and you get to tell who ever walks by on that day about your project. In the past we have lots of people very, very curious about what we found, what you did in this course.
That's a fun time and this is when the course ends. Any questions on the break down for the marks?
STUDENT: There's no lab exam.
INSTRUCTOR: There's no lab exam. We got rid of it. Too much stress. Instead you will do a journal. It's a lot of work but you will submit the journal to the instructor.
This is the instructor that you will meet later

on.



Any other questions on the marking scheme? Clear? It's a nice split, 5050. Don't have to

spend too much time memorizing stuff in the lecture. You will work through the labs. These are learning objectives. When you look at your notes you can see



did I meet the learning objectives. Do I know what a fungus is...how do I use morphology to identify the fungi. What are the different forms they take? What condition can they grow. When you review your notes you should be able to answer these questions. Those are the objectives from this course.
I will post the slides. Usually the day before which is Sunday before the lecture. So if you want to review the slide material the day before you can. The lecture is also recorded but I still encourage you all to come to class unless you have a medical emergency. You learn things and people ask questions and see me walking...you will miss that on the recordings and you will just hear my voice and see the slides. You won't see me so be present as much as you can. You should be here. That's what the lecture schedule says.
There's no text book. You don't have to spend money this year. Those fascinated be mush rooms you can purchase this book called mush rooms of B.C.
You can find it at these various places. It's just a nice overview of the kind of mush rooms out there. There's bad mush rooms. If you don't know what mush rooms you are dealing with, don't pick it, don't eat it. You don't know if it's poisonous. This tells what is poisonous. For labs you need to take



pictures. You should have a cell phone to take pictures and fungi and spores.
What do you think about when you first hear the word fungi?
STUDENT: Beautiful. STUDENT: Amazing.
INSTRUCTOR: More.
STUDENT: Gorgeous.
INSTRUCTOR: Astonishing. There's a lot of terms you could come up with. Ugly, nasty, I had to throw it in.
Some are nasty and there's a sci-fi movie about fun guy that invade the world...some already mentioned. Mold. Yeast. Ahead of me. Mold is a generic word.
I have mold on the fridge or on tomatoes or whatever. The more technical name is fungi and yeast are single cell so yeast are used in bake. When you make breads or when you make beer if you brew at home these are the yeast you will use. Individual fungi with individual cells...and the fleshy fungi are mush rooms. A structure that you can see. These are other technical terms I used to describe fungi as well. We will stick with the word fungi. Here is a comparison if you understood look at what yeast are. Yeast are single cell structures. Reproduce by budding. [Reading].



They just keep going.
And that's on this side. Where sour doe is being made. On the right is the mold, fungus itself and you see it produces filaments and spores and I don't know if you have seen this. I saw this in my fridge. Blue mold and infects lemons and tomatoes and other things in the fridge.
These molds are out there. After the course you will go, mom, there's a mold.
There's a fungus over here. Look. It's there.
And you will see the spores and micila(?)you may not have seen before. To show you how wide spread these are. I had to park in south parking lot and the maple tree has a fungus on it. Know what this is called? What does it look like?
Very common term we use.
Heard of mildew? Starts now when the temperatures start to drop at night, this fungus develops on the leaves. Creates this white appearance. It's been on the maple trees for the last
30 years. The leaves fall and the trees goes through winter and comes up in the spring and in the fall the mildew is back. You can base your calendar on when mildew comes back. The first week of September. Grows on the surface and you can may be see this on



the microscope. Spores. And I'm holding it and touching it it's not harmful in this case. Not that I need to keep it at distance.
And you are going back -- if you take the bus or parking lot look at the large maple trees. Now you can identify your first fungus.
Very common. This time of year. It grows on the surface of these trees on the leaves.
So mush rooms you will hear more about this.
They have interesting structures.
This is may be poisonous depending on the species. These have this -- some glow. Mush rooms are fun. Just be careful don't grab one and eat one unless you know what it is or an experts identified it for you.
Let's go into the technical definitions. This is if I was to ask you this on a midterm it's worth five marks. What is a fungus? Well, the first thing to know is it has its own kingdom. Like we have the animal kingdom and plant kingdom. Fungi belong to their own kingdom. You can see them visually and you can visualize and see it on the leaf there or you need a microscope. Some are microscopic as well as being visual.
There are also eukaryotes...produce vegetative



structures. The leaf -- the white material is called mycelium. It grow on the surface of the leaf or as you will see later in a petri dish. It grows and explores the surface of the leaf. It produces a mycelia network. It's spreading from one side of the leaf to the other. And it's efficient...later on you will see that fungi have a sexual...what it means, they will under go meiosis. When you think about sexual phase in bio it's going through meiosis and you can have combination in various other things happening in these organisms. This is one people are surprised to learn about.
Most fungi are haploid so they have half the composition of chromosomes or DNA.
Normally gametes are haploid and when two fuse they are diploid. They seem happy surviving as HAPLOID...has implications later on.
And the asexual phase, the phase that doesn't under go meiosis consists of producing spores and referred to also as CANADIA(?). That's a technical term to describe the spores. On the leaf are also spores. You have also spores sitting on the surface of the leaf. And the spores will be the way the fungus can spread.
Okay. So let's stop here and see if anyone has



questions on what we covered so far. Basic intro so far. What is fungus, five marks if you get all the points.
Questions? Comments?
Any evolutionary biologist in the audience?
Haploids have advantage...
STUDENT: ...spores are mycelial net works in the --INSTRUCTOR: Yeah they are also asexual. Good question.
They are reproducing by the fungus under going mitosis and producing more spores and mycelia.
Any other -- when get to the sexual phase -- for example mush rooms under go a sexual phase. We will talk about that later. The sexual phase is things like mush rooms. Under goes a reproductive phase.
That's one example of fungi that do that. Continuing.
Unlike other organisms like plants which can photo synthesize these are hetero tropes. It means hetero means variable, they can use different types of nutrients source. For example, plants are photo synthetic. These fungi are not. They can't grow on everything but they can grow on your skin and hair and clothes and shoes and you can use all kind of interesting food sources. All the food in your fridge can be infected at some point if not careful. They can grow on just about anything other than hard



material like this. They are common. As you will see, you will start to recognize more more of these fungi and now you will be more in tune with what is happening.
Somebody mentioned nutrient...they break down trees and paper and break down leaves. All that breaks down and you get compost forming. Fungi are important for that role. And the last thing all fungi have names. Likes you have a first and last name and middle may be name.
Three or four or 8 centuries ago people decide Latin would be a language scientists would use so the names are in Latin. May be difficulty saying them or memorizing them. First and last name. The first name is genus and the the last name is species. When I look at the culture plate and know what it is. I can say that's isariam...I know that because I have seen so many of these cultures and identified it by the name -- someone identified it by giving a name.
Humans are genous Homo sapiens.
The next slide if this doesn't go to sleep is show you the Latin binomial. We won't worry about that now, but know we have the kingdom fungi and...[reading].
When gets down here, this is what I want you to



focus on, the binomial name. This -- this is hard to pronounce. [Reading].
That's kind of how the Latin is pronounced.
It is described by a person called sarcardo who lived in 1860 or so...then this guy changed the name...when you see a name it's the name of the person who either identified the fungus or made a change to the name. You will see this when you write a fungus name.
All fungi have these names. That's how we recognize them. When somebody calls me and says I think I have hypo...on my plants, I go, I know what you are talking about. We now speak Latin. If I don't know, I will Google it and finds the name.
Okay. Questions on naming and why they have names? It's important they have names. Like your names.
If I call your name, you know what I am referring to. Same with fungus. Okay? Okay with the -- you don't have to memorize too many. You need to know some in the lab so you can communicate with the lab instructor, ta, but other than that we won't give you a list of 50 and say memorize them. It they are there for the purpose of ID.
How identify a fungus?



Really good thing about fungi is you can grow them in the lab easily. Unlike if you work on fish or other animals, insects, you have to grow them separately. Fungi are easy to grow. As you will see, the morphological characteristic, the first thing you see is it's important to identify it. Morphology is really important. And you can almost take it down to species. So you can get a genous name and then a species name if you have morphology. ...spores shape and size. Presence or absence of unique structures.
These are the kinds of things that people in the lab including myself will use to describe what these fungi look like. I will show you a bunch of these petri dishes. You will see a lot of these in the lab. You can grow fungi really easily on these dishes. There's a agar medium in here. These fungi grow and within about ten days -- this is this is my favourite. Look at the colour. Why does a fungus produce such a beautiful pigment. If you like purple. We will talk about these features of fungi but you can almost
see -- see the mycelia growing through the plate.
It's growing out ward searching for food. So these petri dishes are useful because we can grow them and study them and the first couple of labs you will get 30 or 40 of these fungi and you will look at them.



Describing them. May be taking photos so if someone says, can you tell me what this was? It's fusarim...so you will know. If I give you this, you will know what it is because recognize it. This purple one is the only one I have. ...oxy sporum.
The name tills what it is. This is really useful when you work with fungi, we can have these petri dishes.
Know why called petri dishes?
That's a hint...why called petri dishes?


STUDENT: The person who named it was named petri. INSTRUCTOR: Describe was named petri. Right.
Yeah. So in his honour, they named these petri dishes. The Punja dishes don't exist. I will talk about the medium. Agar.
You may or may not know but you can see the dishes are wrapped with in...know why wrap these?
STUDENT: Contamination. INSTRUCTOR: Or escape. Yeah.
Incase they decide to escape but the agar can --this keeps it around for a lot longer. If you did have a really old culture, this is old -- I will open it. Don't worry, you are fine.
I will open -- I will stand back if you are worry. When these get dry the agar is dried and you



can almost -- almost peel these things back and then pulls -- shows you where the fungus is.
Bingo. That's a dried specimen of the culture of the fungus that's still alive. If I want to preserve is somewhere, I will put it in envelope and hide it in the basement and come back in ten years and hopefully it will still be alive. We -- this is almost a year old. The agar dries so normally it's like jello. You can see black structures on this fungus that identify what that fungus is.
Okay.
Any questions on? Relatively safe -- they are not all like that so I will caution you. Questions?
Okay. So what I would do then is look at a plate and say, what colour is it? Morphology? It this is reds.
What is the mycelia like. White. Spores.
Let's look. Keep asking the questions until you can identify what is growing on this plate.
Which is super important.
In case you are working in research lab and you need to identify these fungi.
Why does it keep doing that?
OTHER SPEAKER: I think it's the screen inactive. INSTRUCTOR: Are you psyched up about identifying fungi --



it's easy I think you need the right information to help you figure it out. Emily next week will talk about molecular methods. This is the old fashioned way, microscope. The molecular method if I gave her a small piece of mycelium they will extract the DNA...PCR and by tomorrow she will have a name. Which cool. This will have a name based on the sequence of the DNA. That's easier if you have a lab and machine. You can identify this thing really quickly because that will be important for identification. Can't spend too much time on the microscope unless --another lab to work with.
Okay.
Yeah. So here you can see this is where beautiful amazing incredible all these terms come in. Look at this slide. Look at the variation in fungal morphology. Look at this one here. That one. So they all have unique morphologies. You may say, I can't tell this from this one. When you look at microscope you will be able to do that. You will see in the lab the unique morphologies. My basement at home has petri dishes. Drives my wife crazy. This is my job, my life, passion. I gave her excuse. She just walks away. Whatever. It is what I do. It is what I have in my home and in my lab. Here is



examples of names. We will throw out Latin names.
Penicillium. This is a fungus you will see where the antibiotic penicillin was produced by this fungus. That's how it was first discovered.
Track derma. Beautiful green. [Reading]. This is the reds one I showed you. Almost all red fungi will be...you will see many of these morphological futures in the lab that have identification and there will be also spores. May be it's confusing here but to me all of these fungi have unique spore structures. This one here, this is trick derma. The way it branches and grows. This one is [reading] so on.
Each of these fungi are giving given a name has a different morphology. You can't confuse these. How could you. They look different. You will see in the lab. And you will be able to see these things. And of course, going through the internet and looking up names and structures and fungis is useful. There's a lot of information on the internet about fungal structures.
When you have to -- these were all genous...quite different. When you get to species, things get stickier because now you have to ask yourself can I really tell this one apart from this? This one is shorter. This is wider. This one is



hard -- it looks like this one. When you get to species, it gets really difficult and that's where DNA tech comes in. DNA tech can separate these without a problem. All have unique sequences. Morphologically may be struggle and find the name. With DNA tech we can easily separate this fungi. DNA tech is used a lot for identification of fungi.
The only unique feature you see, the only feature found in SISARIUM(?)is called canoe shaped spore. Looked like a canoe. Might be like this. Or long and spindly.
All the of species in SISARIUM has canoe shape. But when you get to species, I can't tell. It's hard.
Grab the PCL machine and extract DNA and you will have an answer to the species.
Here is an bunch of sisarium...and they are different and amazing. I showed you this earlier. Red and some yellow boarder.
This one is a pale purple.
This one is purple with stripes. So on.
This may not be a fair question on the first day but why would a fungus produce a pigment? What is the purpose of producing incredible colours?
STUDENT: Poisonous?



INSTRUCTOR: Some of these do associate with toxins.
But the toxin itself does not cause the colour change.

STUDENT: Warning. INSTRUCTOR: Morning? STUDENT: Warning may be?
INSTRUCTOR: In mush rooms, yes.
Brightly coloured mush rooms, dogs that want to eat them, watch out they will get sick.
STUDENT: Is the pigment a primary trait or a second --INSTRUCTOR: Secondary.
STUDENT: Part of another functional characteristic. INSTRUCTOR: Such as?
You are on the right track. It's a secondary structure but what role could to -- what roles do pigments play in general?
In general.
STUDENT: Absorbing light.
INSTRUCTOR: Yeah. Protection about UV. When light comes in you put on sun screen. It's not sun screen but it's a pigment that can protect against UV. You see pigments in food. Beats and carrots and some have this. It may be a toxin or a warning or may be related to I want to be able to grow in this



environment. So I will produce a lot of pigments. This one here has no pigments. But it survives just as well as the one with pigments. Pigmentation doesn't necessarily mean you make it through this life easier but it means you have something in your advantage. This is a summary. What you would use in lab. What does the culture look like [reading].
If you have microscope you can use all this to identify species and if lucky and have DNA based lab you can use PCR and quickly tell what species it is. The species identification is important because if it's a fungus attacking a large field of wheat in Manitoba you want to make sure you have the right fungus identified. You can't say I think it's this. You need to know the species. For many purposes the species is really important. Like your last name. If you call yourself Susan that could be three Susans in here. The species is important for many purposes including identification in cases where it's important.
So here is molecular methods. I won't touch on this because you are get more on this in a week or so. So we will leave that for now. How many of you used a PCR machine in a lab? Almost half. Good. You will know what the method is about and how amazingly



important and fast it is.
Okay.
I've listed a bunch of places we can probably find fungi but I want you to tell me where we think we would finds the most fungi. Soil? Plants? Air?
Water and other?
What do you think? If I said, go out there, class is over, go find some fungi, where do you think you would find the most to start?
STUDENT: Soil.
INSTRUCTOR: Okay. Any where else? STUDENT: Air?
INSTRUCTOR: Air.
Okay.
Anyone else? Remember the leaf.
Fungi on there. It happens that the most or least is already list on this slide.
You find the most number of fungi in soil. The next is plants. The third highest is air and the last highest is water. I don't know the other. Soil and plants is where you expect to find most of the fungi. Why would there be so many fungi in soil? What is magical about soil that fungi really seem to enjoy living and working and relaxes?
STUDENT: Moisture.



INSTRUCTOR: Thank you. STUDENT: Nutrients.
STUDENT: Warmth?
INSTRUCTOR: Depends on the time of year. If the soil is frozen out of luck. Nutrients and moisture. What else?
STUDENT: UV.
INSTRUCTOR: There's no UV light in soil. Dark. And damp.
And fungus loves it.
If you are exploring fungi garden look at soil and then look at plants and you will finds what you are looking for.
So here, those who looked at the slides earlier you know the answers. It's listed on the next slide. I won't read everything. Highest levels are found in soil so may be the heat is correct in terms of it can avoid excessive heat. It's cooler in soil. No UV radiation. Plant material, leave and stems and flowers are okay for fungi. They like to grow on plants.
Okay?
And that's we find compost has lots of fungi. Air, you will see, air has spores, more than likely only a few in this room because it gets cleaned and there's no plant material, no soil. Somebody left a



piece of lunch maybe there would be fungi but if you go to a basement or elsewhere, a place with plant material you will find more spores in the air. Not so much in this classroom because it's quite clean.
So not to worry about spores coming in your way or doing anything. Here is what a agar dish with soil placed on it would look like after about five days.
What you are seeing because of the soil, so many fungi, there is all kinds. This one, two, three, there's four, almost four, may be five different types of these fungi that are growing on this petri dish because there's so much in soil and they all just dying to gets out and growing on the agar. Soil is a very good source of fungal material.
The easiest way to get the fungi to grow in soil is soil dilution or...add soil here. Shake is up.
Keep diluting it. The reason you want to dilute because there's so many spores you get that miss...dilute is down and at the end you can see which fungi you have. This is a standard method used in many labs.
It's soil dilution that's important for catching fungi in soil.
Now, most of you are so pumped up with what you are heard that you want to get out there and start to



look for your own fungi. I will go to the back yard and see what I have -- how many will do that this weekends? Hands up? You can lie. Say yes I will go out. I will go out to the garden. How will you do it?
Okay. First thing you can do, I will show you what is called tissue baiting.
You can also agar, you will need some and you can go to the back yard and get soil and put it on. You can take plant tissue, maple. Whatever it is.
Take a little piece put it on agar dish you can sample from the air. Air samplers can use. And drone. I will show you a pictures and other things. Now you are pumped up.
I will give you tips on how you can find out what is growing in your back yards. Be careful, you may be surprised what you find.
So this is what you will see in a month or so. Halloween. All the pumpkins are tossed out and ready to decompose. Don't put them in garbage. They get covered with fungi if you put them out to rot. If you take this out and put on a petri dish you see similarity, you identified the fungi growing on the pumpkin. You can take directly from the tissues or the fridge and you can gets it to grow.



The other thing you can do is what is called dating. This is something I don't know how people discovered it. Put soil bucket and water and take a pear or -- plunk it on top, on the surface of the soil and wait for four or five days. Don't let your parent see it. They will freak out. You will start to see fungus start to grow from the soil up into the fruit or here see it's turning black? It's growing on the carrot. This allows us you to directly transfer the fungus from the pear or carrot. Baiting. Like fishing. Here you are take up food or some materials and putting it on there to see what you can
actually -- I will -- if you have pears in your house, grab some and or carrots and start to dig around in the back yard to see what fungi you can get.
Promise me, you will do that. Those who stuck your hands up.
Okay.
Now, how will we grow these things? Come back to the petri dish. Agar medium. It's material that makes gelatin. We can add nutrients to this or we can buy the agar from a scientific supply store. We always use this, potato dextrose. Extract of potato and sugar.
Same as sucrose or glucose.



That's what is in here. Sugar and potatoes.
Fungi love sugar and potatoes. That's what is here.
Or how many drink V8 juice? It's very healthy juice. Know why it's called V8?
Why is it V8?


STUDENT: Has 8 vegetables in it. INSTRUCTOR: What are they?
STUDENT: Carrot, tomatoes. INSTRUCTOR: I have no idea.
It's 8.
Somebody said 8 is better than 7 so they made V8. That's an amazing place to grow fungi. You can make agar from it. You can add gelatin to it and make agar plates. You know what colour agar plates will be when start? Reddish orange. Potatoes don't have colour. You can almost make up your own medium if you are creative. You can make bean agar or carrot agar. You cook it...fungi are not fussy. They will grow on almost anything. Potato and sugar and beans and you should look up V8 to you can tell me what is in there.
Google it.
When you do that, those who will do it this



weekends, you will see stuff growing. You will be happy I hope to see, I had no ideas all of this was in the back yard or in my potted plant. Look at that.
Then figure out what they are. You can throw the plates away or you can start to try to understand what the fungi are. Bring to the lab or whatever. It's an experiment you can do if interested in knowing what is in your soil.
We didn't really talk about water but water has some fungi. We add bleach or chlorine to water and that's supposed to keep fungi at low level. This is water that came from the green house.
And you can see it has lots of fungi in it.
But I bet you if you took tap water and put on there, you won't see much. Nothing to worry about. If you have good tap water with chlorine in it, it's clean. This is probably from a green house. Air, outside, not in this room. Air outside will have fungal spores.
How many of you have allergies. To things in the air? That's probably caused by spores in the air that you breathe in that causes your sinuses to plugged up. Pollen, I am allergic. If I was allergic to fungi that will ends my career. I'm not allergic to spores but am to plants. These things in the air



at certain times of the year are high...antihistamine and that gets rids of it. Hand print. Someone with a tuna sandwich. Didn't wash their hands. Give them a petri dish and slammed it with their hand and waited for five days. Look what we found. Even the thumb has stuff growing on it. These are the fingers.
Five.
They had stuff on their hands.
Which grew. These are not all fungi. There's bacteria.
And there's a bunch of yeasts. Wash your hands.
Because you have no idea what is on there. This must have been a dirty hand. Normally you don't see that much growing. Elevator buttons.
Mostly bacteria but you will finds a few fungi. They are everywhere. What do I do with my students? We look at fungi from all over the place. But mostly on plants. Agricultural plants. We look at can bus [reading].
What ever is out there growing with fungus on it, we try to find out what it is, identify what it is. Species is important. And we find out methods to reduce the damage these cause. We like fungi but we wants to stop them from causing to much damage. We



find ways to stop the mold. So to speak. Don't infect our plants. We publish the findings and students...in their careers. Let's stop. Any questions? How many are excited to go outside? Anything else you want to know before we move on about fungi? All goods?
STUDENT: Soil baiting, I saw in the image with the pear there was moisture with water...
INSTRUCTOR: You need to adds water because if really dry the fungus doesn't want to grow...if a moisture with...cool damp places have more fungi...if it's hot and dry you won't see fungi. Arizona, very few fungi. They don't like the heat and lack of moisture. Water is important. B.C. has beautiful fungi because it's so wet most of the time.
Any other?
So think about it. If you have questions next time you can bring it up.
Cannabis flower likes like this. It's important that we control those things and not ends up with plants with mold or disease.
Okay.
So this is growing it on agar. You can also grow fungi in liquid. I mean literally a flask. If you have V8 in a flask or jar you can have a nice



culture of fungus growing on there.
So I will show you a slide that you will see, these containers need to be shaken as they -- as the fungus gross. I will tell you why in a seconds. So I mentioned already, these agar sources you can grow these fungi on almost anything. Bean agar, potato agar. Anything you can use almost is okay for growing a fungus. This is how we can grow these -- it's not a greats pictures. Different types growing in the flasks. The flasks are based on the shaker.
Which basically is a machine that does this.
All day long. Know why we need to put the fungus in a liquid shaking like this? Why not just leave it like that. Why has to go around and around until it starts to grow?
Why would you shake it?
What happens when you make what vodka martini?


STUDENT: Mixes it.
INSTRUCTOR: Something else happens in the process of shaking.
STUDENT: Oxygen --INSTRUCTOR: Yeah. Aeration.
Gets oxygen. If you leave it not shaken, because of the amount of liquid it won't grow as well.



They shake it for three, four days. You don't need to shake these. It can get air through this paraffin.
It's breathable.
This is breathable so the air can get in even if it's closed.
They can grow fine but in liquid they need to have this.
They do need air. We all need air. That's the reason on the a shaker. Going back, now what is I want you to do between today, Monday, between Monday and next Monday I want you to pretend that you are a fungus.
No -- I promise you you can come back and become a human.
For 7 days you will be a fungus. Think and act like a fungus and eat like a fungus. May be not eat like a fungus because they eat anything but you have to think like a fungus. So if you are a fungus you need to think, what do I needs? Carbon, carbon is found in almost any plant, any material has carbon.
Nitrogen. Micro nutrients. And vitamins. They like vitamins. Like you and me.
If you take vitamins you are already partly fungus. Don't need light.
Remember, they grow in dark, damp places. If



you give them light they do better. We have a light on in the lab.
And when you have the light on, they grow better. They seem to like the light but if I took these and put in a drawer, closed the drawer, they will still grow. Fungi don't need lights but they do better when there's light source.
And then also require oxygen. We talked about
that.
As a fungus this is how to think, I need to find
carbon and nitrogen and air, and want vitamins and may be some light could be very helpful.
Now, comparing fungi that grow on almost anything, I mean potatoes or carrot, some fungi must have very specific nutrient requirements. Rustles medium was named after a scientist called rustle.
Don't memorize this. I want you to know some of these fungi really require very specific things. Might require three grams of ammonium blah-blah blah.
Whatever. To grow these we have to make up a specialized medium. The word defined means you know exactly what is in the medium. A medium made from V8 or...if you do experiment you may want to use a defined medium and calculate what you are doing, that allows the fungus to grow at its optimal level or if



lazily like me. V8 and shake it and...good to go.
STUDENT: Why grow better in light? Not photo synthetic and don't need it to grow, how they use it.
INSTRUCTOR: They don't use the light directly. Some do actually. Some fungi have photo receptors. May be the light encourages nutrient up take or I don't know...what actually increases the extent of light but when comes to producing spores, we know they are light receptors that trigger the on set of spore production. So when you have light, it does induce more spores.
Those fungi for example that grow in the soil, many come out, example is mush room. It comes out of the soil and sits up there. You might wonder what is it doing up there? It's receiving light and it's producing spores.
That's nice evolutionary structure. And also sitting up there and waiting for someone to pick you and move you and spread you but that's one way that can adapt to more light. Come out of the soil and grow up.
But in the lab, the light probably encourages nutrient up take and production of spores which you can measure. Although fungi grow in the dark, they do better in light.
Any other -- these are good questions. You are



thinking about -- you are becoming...should I turn the light on or not? What should I do? 7 days and then you can flip back to a human existence. Unless you want to continue on, feel free. Be a mold all you like, I don't care.
STUDENT: You mentioned the spores would grow when light is around, and it will get spread around by other organisms is that to accommodate to other organisms.
INSTRUCTOR: Possibly. You have to go back thousands of years to figure outs why. But we know it works.
Spores are outside and spread with -- and animals come and move them. It's probably an adaptation to spread.
Yeah. Now we will go through, I will flip through some slides just to show you a what these fungi look like. Just a fun break time to see the different morphologies. You will see the fungus when grows, this is mycelium and it does radio growth.
Circular.
If you put the fungus here, in this one spot, it will grow radioly to form a circular diameter. All directions at the same time. I've never seen a square fungus. One that grows in a square. I will probably flip on so to hypnotic...we call this a colony. The [reading]. You will see the water drop let's on here. You will see in the lab. The edge of the culture has



less or no pigment.
Going back to the question, why pigments are produced. Secondary, they are produced later on as you can see. The early growth is all white. Then is changes colour.
Here is another one.
Radio growth. Sometimes you get more different pigments here. Some are like this. They grow in the agar what I don't know what they did to the spore agar but munched it all up. These are different species.
These are some of my favourites. With pigments. The pigments may be adaptation or have another function in the fungus. Lots of pretty pigments and some are really bizarre.
Have rosette pattern. Grow and stop and okay I guess I will grow again and stop and produces what we call a rosettes pattern. Very interesting patterns of different types of fungi.
You can see here, this thing is producing rings. This is called a concentric pattern or radio.
Notice this is the edge. It's different. Orangey brown and here the colour has changed as it gets older and darker.
Here it is again.
See these circular pattern. Why is -- okay.



What is it that might be causing the fungus to produce the radio patterns? Circular patterns? Why doing this?
Why growing in a circular pattern? I think the next slide is prettier.
Yeah. What is happening here? Why circular patterns caused by?
STUDENT: Competition between itself.
INSTRUCTOR: No. It's happy. Looks like it's -- it's growing uniformly but then it does this weird pattern. This by the way is V8 agar. It's orangey. What is causing this?
STUDENT: Like a time growth period. Pauses growth and --
INSTRUCTOR: Yes. What is causing the pausing and no pausing?

STUDENT: Light --
STUDENT: Light exposure. INSTRUCTOR: Yes.
Light.
So it starts here. Turn the light on. Grows.
Students leave, turn the right off. Stops growing.



Telling you now the lite is what is causing the ring. Goes to sleep again. Students turn the light on. Technically, this one is nine days old. This is four days old. Counts the rings. I don't tell the students but being in the lab -- I can tell...circles. Only two rings that didn't show up and 8 or nine they came every day. Because the lights go on and off.
Just joking.
Isn't that cool?
That you can actually measure the age and also the response to light. If you put this in the dark you won't see the rings. If you shoved in the drawer, no rings. Put it outside, there's rings. Each is 24 hours roughly. You can tell the age. The back to the question about light, in the light it's producing spores. Triggered by lights. You are seeing circles of spore production. You can think of it as adaptation when it's out, free to go, it will produce spores in the day time but not at night.
Okay with that? Makes sense? Yeah?
Response to light in circular pattern and you can see how much it is. These are the types of spores that may be produced in the circles. Here I'm showing you how much diversity there is in these different




fungi.


Look at the diversity.
Round. Barrel shaped. Single cell. [Reading]. Curved.
Amazing. Really amazing.
So going back, why do some fungi produce this

pigment and others don't? What is advantage of having this darker coloured spore?
Easy answer.
Why would a fungus produce a pigment or...


STUDENT: UV exposure?
INSTRUCTOR: Yeah. What better way to protects yourself than produce pigments. Not to say this one won't make it, it will make it. It will just find another way to avoid UV. May be coming out at night when there's no UV. They have ways to do that.
Pigmentation is usually associates with survival. More.
Here is one -- look at that.
Jets black. This is beautiful yellow. And these have no pigments. Lots of diversity.
In the different fungi.
Some fungi for whatever reason, I know the



reason, produce spores in chains. When you visualize this fungus in particular, grows on leave, what it does is starts out here and produces these chains.
So you are now a fungus. You accepted your new life style. Why would you as a fungus sit on a leaf and produce spores in this chain? Why would you do that?
What is the advantage. ? STUDENT: Area, more surface area. INSTRUCTOR: Surface area for -- purpose? STUDENT: Light absorption.
INSTRUCTOR: What else happens when more surface area exposure.
STUDENT: Does it catch the winds better?
INSTRUCTOR: Well the winds catches it. When you have a flag out here...these are positioning themselves for winds. Exposure is all good to spread. Now you are a fungus. You should produce a pigment. You should produce spores and chains. ...enjoying this idea of what do I do to make the most out of life. 7 days.
Then you can have some really cool structures like this. Look at this. Spines on it. See?
This one of my favourites spores. So much diversity.
Uniformity. When you see the spore type you



will always remember it.
Okay. Now another thing that fungi do is produce stalks. Called CANADIOL four(?). It's this long stem like structure, and look what happens at the end. Produces a gazillion spores. Here is a beautiful pictures. See how intricate. It's true.
What organism does something like this. At the ends are chains of spores, you know exactly why, why produce chains of spores? So it can -- spread in the air.
Spreads by winds.
That's what it is doing. Putting energy in producing stalks. Not huge. This is a standing microscope but look how incredible these images are.
These are the ones that are bad for allergies.
When you take deep breaths but you might start to feel a bits itchy. In your nose. I don't recommend you do that.
Just to show you. Petri dish and...open and wait for three minutes. See the spores?
Vaping.
Incredible fungus. Pushes the spores out because somehow it senses the dish is open. Amazing.
Want to guess -- what happened? We opened the dish and waited for three minutes and the spores came



out.
STUDENT: Dried out.
INSTRUCTOR: The humidity dropped...open the lid, gets dry and pushes the spores...keep the fungus away so this doesn't happen. Know what the spores look like.
Incredible structures. It's cool to see these in the microscope.
Okay. Now you have decided you want to see what is happening on campus as far as number of spores flying around. These are called spore samplers. Has a wind vein. Turns with the winds. There's tape put here. Air, air sucked in. The machine starts to vibration and make noise and taking in air and air is impacting on a tape and the sticky tape is picking up spores, you can also have machine like this. Nozzle where the air comes in and you are basically, collecting the air but then you will check the tape that the air goes over to see how many spores came on to the tape.
This is called a spore sampler. How much do you think one of these cost? If you are a researcher and you need to invest money in a spore sampler, how much do you think this cost?
Guesses are okay.



STUDENT: Thousand.
Two thousand.
INSTRUCTOR: More.


STUDENT: 12 thousand. INSTRUCTOR: More.
STUDENT: 20.
INSTRUCTOR: Too much.


STUDENT: 16 thousand. INSTRUCTOR: Close.

STUDENT: 20.


INSTRUCTOR: I heard it. STUDENT: 15 thousand.
INSTRUCTOR: 15. This cost me 15 grand.
You can buy a car with a that. Go on three holidays but it's research. It will last for 25 years. You run it every summer. Put it out there and catch the spores and you can tell how many spores are in the air. Environment Canada does that. Tells you the mold count -- they count the spores in the air so we know. They might use one of these machines that cost 15 grand. You can also use this.



You know what this is?
...bad reputation in some parts of the world...you can take a drone and use it to sample spores. You attach a bar like this. This is a bar hanging -- look at the bottom.
Petri dish. There.
So you open the petri dish and hang it and send the drone out. Okay catch the spores. This can fly back and forth over fields or whatever. And then you need to bring it back so then drone is brought back. The petri dish is removed. Take it to the lab and look at them after five days and go, wow, look at the spores out there over my house or the field or whatever it is you are sampling and then you can figure out what these fungi are.
Most are dark or pigmented. Because in the air.
They needs to survive and protect themselves from UV. Now you have idea what is in the air.
The drones are expensive too. As you probably know. Not something you do every day but if you want to finds out what is flying over head get a drone and stick a petri dish on it and sends it out and see what is out there.
You can also use this. Sticky traps. Know the



problem with this? Tells you what the problem is there.

STUDENT: Lot of other stuff.
INSTRUCTOR: Stuff you don't want like bugs.
I want spores. So this makes it hard. How find the spores in this mess. Know where this is located? What part of Vancouver? What is this?
STUDENT: Seconds narrows.
INSTRUCTOR: Look down ore don't but there's a place where they load cargo, seeds and things on to ships.
They want to know if spores in the air from the ships. We set up the traps and came back and didn't really find anything but it's one way to be out there and enjoy being out doors looking for spores under the second narrows bridge.
Need a break? Should we keep going? Five minutes or keep going? What do you want?
Who wants to keep going?
Who wants to take a break? Three or four minutes if you want to stretch. Take a quick break. No more than five minutes.
Stretch and come back. [Break].
INSTRUCTOR: Okay. We will get started.



I will skip over this but I will come back to this so make a note in your notes that we will come back. I went to got through more intro material today.
Most of this stuff that's related to fungal structure I will skip. We will come back.
All of this stuff here.
I guess we can sort of come back. This is slide number 75.
Yeah. 76. We will come back to other material.
I want to cover more general stuff and make sure I finish the deck today. What the fungi are doing nature -- I want to emphasize the nutrient cycle is important for the environment. As you see, when fungi break down things in trees it releases nutrients. The carbon trapped in there is release and other organisms can use that. And fungi are important for composting. If you do that, you may not have noticed but there's a lot of fungi using the material available as a food source. To give you example, if you walk through the forest and seen logs breaking down, go for a hike and you see, and kick it like this, you notice the log just crumbles. Falls apart. You wonder what is doing that? Fungi. Doing this. Now I want you to stop and look arounds. If you poke around under this you will



see mycelium. That you don't know what it is before, you will see this. And of course, if you are lucky on old dead stump you will see the reproductive structures...now you can relate that back to the course and say I know the fungi are using the nutrients...one interesting group called the post putrefication. Growing in cemeteries. These are --instead of using trees as nutrients source, dead animals. The reason is they like lots of proteins.
More proteins in animal tissue than plants. So sometimes referred to as ammonia fungi. Ammonia is components of some proteins. Here is a dead animal.
Don't know what it is but before you dig it up, look what is growing on the surface, mush rooms. When you pull the mush rooms away and look, carcass of animals releasing proteins and things happening, and fungi is growing there. Here is article. Mush rooms and [reading].
You can go through if you interested and fed up in your back yard, go to a cemeteries and look for mush rooms that may be growing around grave sites.
Here are some. I mention them, exotic. And when was the last time you saw a purple mush room. I haven't. These are the mush rooms attracted to the grave sites. The proteins...is causing the colour



that identifies them as being a so called grave yard mush room. Sounds sci-fi but it's not. Look at these. Growing on some decomposing body below. This shows the microbes there. Specific types of fungi that like to be arounds grave yards. I'm not one for going grave sites. I will just look at a picture and done. But if you are brave and want to, go for it.
There's another one. This is bizarre. Look at
this.
Dead man's fingers. The hand sticking up. This
is part of the a mush room -- that's spooky. Halloween.
It just grows like this.
See that's close up. Bizarre. I guess releasing the structures so allow them to reproduce and spread. These are the spores coming out here but oh man. See that in the middle of the night, freak me out. If you are courageous look for these.
Fungus that are take advantage of others...[reading].
These are the horrible ones that we will get to at the end of the course, called [reading].
This list tells you how diverse the fungi are.
Can grow on insects and humans and plants and [reading] they will start to use anything as a food



source if they have availability. There's a lot of damage. If you grow fish, salmon, and you get a fungal infection it would be hard to manage. Or insects. You will get fungi that will kill the insects. We do this. Fungi on plants.
See this -- pumpkin. This carrots is done.
Lots of fungi out there we work with are causing major problems. Estimated about 20 percent of our food is wasted because of fungal infections, disease. About
20 percent is thrown away.
So there are reasons you want to manage these things to keep our products healthy. Some grow in grass. After the snow melts on grass you can see the dead patches. This is due to the fungus that grows under the snow in the winder and when the snow melts, patches are dead.
This is example of locus that are infected.
Turning white. Frogs [reading]. This is epidemic in the Amazon. This is not great. Eye infection. This is ugly sides of fungi and it happens because they can grow on organism. I haven't ask you if you have seen this.
This is called a toenail fungus. Grows on toes and fingers. The fungus is growing under the nails...it's easy to get rid of. Stuff you can buy at



London drugs...it goes away but I don't know why this -- let's it grow so long. I wonder what it is. Interesting.
Fungus growing on the nails. Get it checked. Productive structures these are common in fungi.
This is the fleshy thing we talked about. A few slides. This is called a cup shaped fungus. Not large. Size of a dime.
And produces these spores.
They are the fleshy fungi. These you have seen.
The delicate mush room like structures. The whole purpose of these is reproduction. The fungus grows out of the soil and...millions and millions of spores coming out from the under sides of mush room.
Okay.
You wonder how long do they live? Depends.
Some fungi die in a few hours of being produced. Mush rooms that grows [reading].
There's some that can grow for years in a spot. So it really depends on the fungus.
It can range from overnight to 20 years. Depends on the organism.
Again, lots of variation.
And these fungi will produce very different types of resistant structures. We will come back to



this in the lab.
You will see there these strands that are very resilient...survive in adverse conditions in soil.
This structure is connected [reading].
This fungus grows and produces these structures. The survival structures, three to five years they can live in the soil without breaking down. ...some can last many many years. Honey fungus. Also called the humongous fungus. And you will see these in the lab. Called SCLEROTIA. Hard and circular structures that are produced on a petri dish like here. That dish I showed you where I pulled off the dry agar, those were all SCLEROTIA starting to form on this. The black things are actually the hard SCLEROTIA the fungus is producing. These adaptations which I think are pretty interesting.
And then these SCLEROTIA will germinate, producing structures that contain the spores.
This is how the fungus is spreading. I want to show you example how fungus survive. Anything with a thick wall is likely to be something that survived.
This can survive probably three or five years. The resilient things that go on that allows these to continue. This is a summary.
[Reading].



Know what this is called?


STUDENT: Ferry ring.
INSTRUCTOR: Very popular and common. You know the story behind it?
The legend is fairies come out and dance at night. Wherever they dance mush rooms starts to grow. Kind of cool to see a circular patch like that. Mush rooms come out after a certain time. The size vary depending on how long it's there. The grass keeps coming back but the ferry rings come back too. The huge fungus founds in Oregon that apparently is one of the largest living organisms found. 2400...super old. [Reading].
The reason it was able to do that is over decades or centuries it just grow happily in the forest and kept growing and growing. Like the ferry ring.
But then is reached for many many miles.
Discovered by researchers and tells you these fungi can be ancient and grow until interfered with or run out of nutrients. Still growing in this particular forest.
Now interesting fungus because you can eat it. And that's why called a honey fungus. Mush



rooms are edible here but don't eat them because you don't know.
But there are kind of pretty mush rooms that look like this. The humongous fungus was edible. These are truffles and we will talk about all of these later. ...because tasty.
Most of them are. Some are pretty.
So the next hobby for me is make a calendar every month you see a new fungus. This is the December fungus. Wake up on a colds morning and look at that and go, it's December. January will be a white fungus full of snow.
How many would buy one of those calendars? Hands up.
Just lie.
Put your hands up.
How much will I charge? I don't know. Maybe free.
Then of course another warning, please don't play arounds with things you don't know.
Many things are happening with mush rooms you will hear this from the mush room talk in a few weeks and of course there's a wonderful mush room here.
Silosiben trips people go on...before I finish, I have



good news and bad news.
I wants to know what you wants to hear first?
STUDENT: Good news.
INSTRUCTOR: How many want the good? Who wants the bad.
You guys want bad news first.
Okay. So here is the bad news. I am going to be -- oops.
I'm going to be travelling to Africa starting next week.
And the reason I'm going there is because SFU has a joined program with east Africa Tanzania so I will be gone for 2 weeks. SFU...doing all sorts of things. The good news is you don't get two weeks off. You have guest lecturers coming in to talk to you.
So next week is molecular identification on fungi and then a lecture on forest diseases so you are covered. You will have somebody here showing you and talking to you. The good news is I'm planning to come back and I will be back here after the two lectures but you are covered for two weeks. Please show up next week and yeah, any questions before we finish?
Concerns?
Was that good or bad news? I'm going but I will be come back. Bad and good. Okay? See you in a few weeks. Please show up next week here.
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