Fungi
· Examples of Fungi include mould, yeast and mushrooms. 
· All fungi are eukaryotic – they contain a nucleus and other membrane enclosed organelles 
· They lack chlorophyll and so are heterotrophic 
· They have cell walls made of chitin (structural carbohydrate) 
· They store glycogen (polysaccharide) rather than starch (as in plants)
· They can reproduce asexually and sexually 
Nutrition in Fungi 
As all fungi are heterotrophic, they are either saprophytic or parasitic 
Saprophytic fungi – feed on dead organis matter e.g. mushrooms and moulds 
Parasitic fungi – feed on or on another living organism causing it harm e.g. Ringworm and Athlete’s foot 
Edible and Poisonous Fungi 
Edible fungi include field mushrooms and truffles 
Poisonous fungi include Death Cap fungus and Destroying Angel fungus 
Rhizopus (Common Bread Mould)
Rhizopus is a saprophytic fungus which grows on moist bread 
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Under favourable conditions, Rhizopus begins as a mycelium which develops different types of hyphae 
1. Stolons – horizontal hyphae that colonise the food 
2. Rhizoids – grows into the food source, anchor the fungus to the food, secrete digestive enzymes into the food and absorbs the digested food 
3. Sporangiophores -grows vertically upwards and holds the sporangium which produces spores (for asexual reproduction). 
The cells in the sporangium divide by mitosis to produce haploid spores which are capable germinating into a new mycelium 
At the base of the sporangium is the columella – it supplies nutrients to the developing spores 
The apophysis is a wall at the base of the sporangium 
Asexual Reproduction in Rhizopus 
· Hypha grows upwards to form a sporangium 
· Within each sporangium, mitosis takes place to produce tough walled spores
· The sporangium released spores which are dispersed by the wind 
· If the spores fall on a suitable substrate (bread) they germinate and give rise to new mycelia 
Sexual Reproduction in Rhizopus 
Sexual reproduction takes place in Rhizopus when two strains of the fungus grow close together 
Hyphae can be a plus (+) or a minus (-) strain type 
· Two hyphae of opposite strains grow close together 
· Swellings develop on each hypha 
· Gametes (haploid) move into each swelling – each is now called progametangia (1)
· The progametangia are held in place by suspensors 
· The progametangia touch and cross walls form behind the progametangia which divide them from the rest of the hyphae – the progametangia are now called gametangia (2)
· The wall between the gametangia dissolves and fertilisation occurs 
· A diploid zygote forms 
· A tough wall forms around the zygote to form a zygospore (3)
· The zygospore remains formant until conditions are suitable 
· When conditions are suitable, the diploid zygote divides by meiosis and a new haploid hypha forms
· The new hypha soon forms a sporangium and the spores are quickly dispersed (4). 
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Yeast 

Yeast is a unicellular fungus 
Yeast have a cell wall made of chitin 
Yeast respires anaerobically to produce ethanol and carbon dioxide.
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Yeast reproduce asexually by a process called budding 

· A small bubble-like extension (bud) grows out from the cell wall and fills with cytoplasm 
· The nucleus divides by mitosis 
· One of the daughter nuclei enters the bud 
· The bud enlarges and pinches off from the mother cell 
Sometimes daughter yeast cells may form a bud while still attached to the mother cell. In this way a chain forming a colony of yeast cells is formed. 
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Economic Importance of Fungi 
	Beneficial Fungi 
	Harmful Fungi 

	Production of alcohol by yeast during brewing process 
	Cause crop diseases e.g. Potato blight 

	Use of yeast in baking to rise the dough 
	Cause food spoilage e.g. Rhizopus on bread 



Laboratory Procedures when growing Micro-organisms 
Asepsis – absence of pathogens  
Sterile – the absence of all organisms 
The following techniques of asepsis and sterility should be followed when growing micro-organisms 
· Wash your hands before and after experiments 
· Work bench should be disinfected before and after the experiments 
· Sterilise glassware by placing them in an oven for 1 hour at 160OC
· Open the lids of petri dishes as little as possible 
· Flame the mouths of test tubes, bottles before and after removing any sample 
· Flame wire loops before and after use 
· Seal the petri dishes and sterilise before disposal 
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