3.1.4  Fungi
3.1.5 Laboratory Procedures when handling Micro-organisms


	3.1.4 At the end of this section you should be able to ….
	Y
	N

	Know there are Saprophytic and parasitic forms.
	
	

	Describe the structure of Rhizopus:
	
	

	Describe asexual reproduction of Rhizopus:
	
	

	Describe sexual reproduction of Rhizopus:
	
	

	Describe the mode of nutrition of Rhizopus:
	
	

	Contemporary Issue:

Mention of edible and poisonous fungi: knowledge, methods of

distinction and examples
	
	

	Economic importance of fungi: examples of any two beneficial and any two harmful fungi


	
	

	Yeast

Describe the structure of Yeast
	
	

	Describe how yeast reproduces
	
	

	Mandatory Activity:

Investigate the growth of leaf yeast using agar plates and controls.


	
	

	3.1.5 At the end of this section you should be able to …
	Y
	N

	Appreciate the precautions required when working with micro-organisms. 
	
	

	Define Asepsis 
	
	

	Define sterility: 
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Summary
3.1.4 Fungi

Fungi are Eukaryotic: 
· They contain a membrane bound nucleus and organelles which are enclosed in  membranes.
· Do not make their own food (heterotrophic)
· Saprophytic (mushrooms, bread mould) and parasitic forms (potato blight).
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Rhizopus (Bread mould): 

Structure :

· Consists of threads called hyphae. A mass of hyphae is called a mycelium 
· Rhizoids: Hyphae which grow down. Release enzymes which digest the food. Soluble products are absorbed through the rhizoids
· Sporangiophore: Aerial hyphae (grow upwards). 
· Stolon: horizontal hyphae
· Apophysis: A funnel shaped structure where the columella and the stolon are connected to each other . Functions in release of spores.
· Columella: Swelling at tip of sporangiophore
· Sporangium: Produces spores
· Spores: Reproductive structures
Reproduction and life cycle:

Asexual reproduction – sporulation. Occurs under suitable conditions
· Some hyphae grow upwards and form sporangium. 
· The stalk of the sporangium is called a sporangiophore. 
· Within the sporangium mitotic division occurs to produce a mass of cells.
· Each cell develops a resistant wall called a spore.
· If, when spores are dispersed by wind, they fall on a suitable substrate, they begin to germinate and give rise to new mycelia.
Sexual reproduction: Occurs when conditions are unsuitable -  a means of survival
· Walls (suspensor cells) of + and – strains grow towards each other. They meet and form swellings called gametangia

· Nuclei of gametangia fuse to form a Zygospore. Can remain dormant 
· When conditions become suitable the zygospore germinates to form new hyphae
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Mode of nutrition

· Fungi are hererotrophic i.e. cannot manufacture their own food.

· Most fungi are saprophytic.
· Many are parasitic.
· Principle decomposers in every ecosystem.
· They secrete enzymes into the environment and absorb the nutrients produced
· Fungi store their food as glycogen like animals.

· Plants and green algae store their food as starch.

Contemporary Issue: Knowledge of edible and poisonous Fungi
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Importance of fungi
Beneficial
· Edible mushrooms

· Produce antibiotics e.g. penicillin
· Used in baking/alcohol production
Harmful
· Cause disease e.g. potato blight, athletes foot

· Poisonous mushroom can cause death

YEAST

Structure: unicellular nature, cell wall, nucleus, granular cytoplasm, vacuoles. 
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Reproduction by budding: 
· A small extension (bud) is formed on the cell.

· This bud enlarges and is filled with cytoplasm.

· The nucleus of the parent plant divides by mitosis

· One of the nuclei formed moves into the bud.

· Which may remain attached to the parent and undergo further budding to form a colony.

· Or break free of the parent and form a new colony itself

Mandatory Practical: Growth of Leaf Yeast on Agar Plates
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PROCEDURE
1. I swabbed the laboratory bench with disinfectant. (Kills microorganisms)

2. I left one sterile malt agar plate unopened. (This acted as a control.)
3. I sterilised the scissors, cork borer and forceps by flaming and allowed to cool.
4. I carefully cut a leaf (e.g. Ash) using the sterile scissors and transferred it to the lab using a sterile forceps. (I was careful not to dislodge the yeast)
5. I cut some discs from the leaf using a sterile cork borer..

6. I opened the lid of one of the plates slightly and using the forceps, smeared small blobs of vaseline on the inside of the lid. 

7. I replaced the lid and reflamed the forceps.

8.  I again opened the lid slightly and using the forceps, attached a leaf disc to each of the blobs of vaseline.

9. I closed and sealed the plate.

10. I left the plates for approximately 24 hours. ( Spores can drop onto agar from the leaf discs).

11. After 24 hours I inverted the plates.and incubated them  at 180C – 200C , for three days .(Allow the leaf yeast to grow)

12.  I recorded the result. (Leaf yeast will grow as pink glistening colonies.)

13. I repeated the investigation.

RESULTS
	Agar plate
	Appearance of colonies

	Control
	No

	Experiment
	Pink colonies


Background Information on Leaf Yeast

Sporobolomyces roseus

This species is the most common of the leaf yeasts. This species grows as pink colonies and its abundance has been used to monitor air quality. It is known as“mirror yeast” because it can forcibly discharge its spores which then grow on the agar forming a mirror image. Leaf yeast has developed an efficient air uptake mechanism and as a result, where the air contains poisonous pollutants, especially sulphur dioxide, the number of yeast colonies per disc is greatly reduced. Since leaf yeast cells have a rapid life cycle, changes in the leaf populations can be used to monitor short-term changes in air quality.  

3.1.5 Precautions when working with micro-organisms.

· Assume that all are hazardous until otherwise proven.
· Wash hands before and after each activity.

· Do not put fingers or hands near mouth.

· Sterilise all working areas, all equipment, instruments and materials before and after use.

· Flame containers and loops during use.

· Containment methods and safe disposal of unwanted materials after use.
· Seal all plates using parafilm.

· Minimal opening of plates to avoid contamination.

· Label and date all plates.
Definition of the terms: 

Asepsis and sterility:  as applied to living organisms.
· Asepsis: Precautions taken to exclude unwanted microorganisms
· Sterility: Free from micro-organisms.
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Examples





Edible Fungi


Field mushroom


Chanterelle


Oyster mushroom








Poisonous Fungi


Death cap


Fly agaric











Cut leaf using sterile scissors


DCut discs using sterile cork borer





Attach discs to vaseline on lid of plate





Leave plates for 24 hours to allow spores fall onto agar





Invert and  Incubate the plates @180C – 20oC for 3 days to allow yeast grow





Leaf disc





Malt agar
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