Fungi


	3.1 Diversity of Organisms
	Objectives



	3.1.4 Fungi

	1. State the structure & life cycle of Rhizopus.

2. Explain nutrition in fungi.

3. Outline the structure & reproduction of Yeast.

4. Name 2 Beneficial & 2 Harmful fungi.

5. Mention that there are Edible and Poisonous fungi.

6. Identify and state functions for the following structures: rhizoid, sporangium, gametangium, zygospore.

	3.1.2 + 3.1.5 Handling Micro-organisms


	1.Discuss and outline the Laboratory Procedures for Micro-organisms

2.State precautions used when working with microorganisms.

3.Define the terms: Asepsis & Sterility

4.Outline containment & disposal methods in relation to microbes




Mandatory experiment - To investigate the growth of leaf yeast using malt agar plate and controls.
Fungi have no functional roots, stems or leaves. 

They may be unicellular or multicellular.  

Mostly composed of long thread-like tubes called hyphae.  These have walls made of chitin (polysaccharide). A mass of hyphae form a mycelium.  If the hyphae have cross walls it is said to be septate.  Multinucleate.

 Fungi lack chlorophyll and are heterotrophic, being either 

· parasitic - cause harm to another living organism with which it lives and feeds off e.g. Phythopthora infestans, athlete’s foot or 

· saprophytic (fungi of decay feeding on dead organic matter e.g. dry rot fungus, yeast, Penecillium (affecting many fruits, leather and bread), Rhizopus and edible mushrooms such as Agaricus, Truffels, Morels or 

· symbiotic -two species living together where both benefit e.g. Lichen and Mycorrhizae. 

· Lichen is a symbiotic relationship between a fungus and an alga.  The alga supplies organic food from photosynthesis while the fungus absorbs water and mineral salts and gets shelter. Fungus makes nitrates by fixing nitrogen from the air. Good indicators of pollution. If absent ( polluted.

· Mycorrhizae is a symbiotic association between a fungus and plant roots.  The fungus receives carbohydrates and vitamins from the tree.  The fungus breaks down proteins of the soil humus to amino acids, which are absorbed by the roots.  

Rhizopus stolonifer

Black bread pin mould.  Can also cause spoilage to vegetables and fruits.  Saprophytic (extracellular digestion - secretes enzymes which digest the starch/sugar and then absorbed into hyphae).  Aseptate (no cross walls).  Filamentous.  No chlorophyll.

Structure:  
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22.4 Structure of Rhizopus
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Stolon:  aerial hyphae growing horizontally, these spread over the surface, turning downward at intervals to create rhizoids.

Rhizoids: branched hyphae that penetrate the food source anchoring the fungus.  Release digestive enzymes into food and absorb digested food.

Sporangiophore:  hyphae that arise unbranched from rhizoid tufts; enlarge at tip to form spherical sporangia.

Sporangium: swelling at tip of sporangiophore containing spores.

Columella: cross wall pushing up into sporangium from below.  Separate spores from sporangiophore.

Apophysis – swelling below sporangium.

Spores are small, black, light, asexual reproductive structures- can be carried by wind.

Expt.: To grow and isolate a pure culture of Rhizopus

Can place damp bread or tomato in a plastic bag or on a petri-dish and cover with beaker and leave in an incubator at 25oC for a week.  Note that hyphae are white with black ‘pin-head’ sporangia when spores are ripe.




Asexual reproduction - chief method

Reproduction

.


Sexual reproduction

Asexual reproduction:  Spores are formed by mitosis in the sporangium.  Spores are released from sporangium and are dispersed by wind.  They germinate on suitable substrates forming new mycelia.  Spores remain viable for several months, even if they fail to germinate.  The spores and mycelium are haploid.

Sexual reproduction:  - conjugation (under adverse conditions only)

The zygospore is formed by isogamy.  The partner strands are referred to as + and – strains (no male/female as both sex cells move equally, not just the ‘male’).
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22.5 Sexual reproduction in Rhizopus
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As they meet each mycelium produces a short side branch called progametangium.

Progametangia grow and meet at tips.

Each progametangium swells gradually at tips to form a gametangium -  lower part of each gametangium is called the suspensor.

The two gametangia fuse to form zygotes with diploid nuclei. 

 It secretes a thick wall to become a zygospore to withstand dessication and extreme temperatures.

 Zygospore breaks away from suspensors when fully developed. The zygospore can remain dormant for several months until it germinates by meiosis. A haploid hypha grows out of the zygospore and produces a sporangium at the tip. The sporangium produces many haploid spores, which are dispersed and form a mycelium.

Yeast - Saccharomyces cerevisia
Unicellular, fungus.  Roughly spherical. 

Habitat: Found mainly where sugars are present e.g. flowers, fruit (e.g. apple and grape), tree bark, leaf surfaces.  Facultative anaerobe. Most are saprophytic, some parasitic.  It has a nucleus, thin cell wall, large vacuole, food vacuole.  Food stored as glycogen and oils.  Non-motile. Diploid.
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22.7 Yeast
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Reproduces asexually by budding
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22.8 Asexual reproduction in yeast
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The nucleus divides by mitosis and the second nucleus moves into a small bulge on the side of the cell.  This bud enlarges and may separate or remain attached and form a chain of cells of diminishing size temporarily.

Economic importance

Fermentation to produce alcohol:



Yeast

C6H12O6


2C2H5OH  +  2CO2  +  Energy

Alcohol is toxic to yeast cells.  They die by the time 5-10% is produced.

Baking:  CO2 causes bread to rise – CO2 expands with heat.

Expt.:  Examination of yeast.

Alternative: Add fresh yeast to cool boiled water (25oC) with sugar (5% glucose) and keep at this temperature in an incubator for one day etc. - note budding of cells.  Stain with methylene blue.

Expt.:  To show yeast producing alcohol and CO2.

Beneficial effects of fungi (any two)

Economic:

1. Decomposition and decay - replenish soil nutrients e.g. nitrogen cycle, carbon cycle.

2. Food e.g. edible mushrooms  - Agaricus campestris (protein content is very high), truffles; vitamin B, vinegar, cheese e.g. camembert, stilton (due to Penicillium species).

3. Yeast (Saccharomyces cerevisiae)– brewing/wine-making/baking, Mycorrhiza - symbiotic fungi found in the roots of many trees/plants (e.g. beech, pines and orchids) which are essential for growth.

4. Lichens - fungi and alga - primary colonisers e.g. Rochelle = dye for litmus paper, food for Artic reindeer.

6. Source of industrial enzymes - Penicillium and Aspergillus species.

7. Sewage treatment - Saprolegnia species.

8. Manufacture of ‘meat’ and vegetable extracts.

9. In biotechnology, e.g. making ethanol from sugar cane (‘gasohol’).

10. Manufacture of citric acid by Aspergillus species.  Used in manufacture of sweets and soft drinks & to ferment soybeans for soy sauce.

Medical benefits:

1. Antibiotics e.g. penicillin produced by Penecillium notatum.

2. Produce drugs e.g. ergot  - which is used to reduce blood pressure, muscle relaxant).  Ergot is a fungus which infects the ‘ear’ of members of the grass family e.g. wheat, rye.

3. Used in genetic research e.g. Neurospora.

4. Production of human enzymes and vaccines.

Harmful effects:

Economic:

1.  Cause more than 30,000 plant diseases e.g. potato blight (Phytophora infestans – Irish famine late 1840s), apple scab, wheat rust, dutch elm disease (Ceratocystis - disease spread by a beetle, disease spreads inside bark), mildew (vines are particularly affected), smuts (cereals), soft rot  (affecting fruit in storage), black spot on roses, grey mould (botrytis) on many vegetables.

2.  Decay food (Rhizopus rots strawberries and Penecillium rots e.g. oranges, yeast grows on fruits and sweet liquids).

3.  Material damage:  leather, wood (dry rot  - Serpula lacrymans and wet rot), mildew of cloth/paper.

Medical disadvantages:

1. Animal disease e.g. ringworm (skin infection picked up from infected farm animals)/athletes foot – Trichophyton sp. (spores are picked up on soles of feet from swimming pools and showers), thrush (oral or genital – Candida sp.), farmer’s lung - Aspergillosis (affects farmers and birds), saprolegnia on salmon.

2. Can be poisonous e.g. Amanita, the death cap toadstool – contains toxins that cause liver and kidney failure & often death.  The Fly Agaric has toxins that attack the central nervous system, acting as a strong hallucinogen.

Expt.:  To demonstrate feeding in fungi:

Make up starch agar plates.

A= bread mould, B = Spit, C= control.

Incubate at 25oC.

Flood with iodine and note clear areas = starch digestion

Expt.: To isolate a fungus from a diseased fruit e.g. orange and test the hypothesis that the fungus was responsible for the decay of the orange.

In brief:

1.  Inoculate agar with mycelium from orange and incubate at 37oC for 4 days.  Examine mycelium.

2.  Sterilise surface of an undiseased orange and inoculate with mycelium and observe disease symptoms with original.

clock glass








orange

mycelium developing







beaker



water
     



Media:

Agars with low pH - prevent bacterial growth

High sugar content - encourage fungi

High protein content - for bacteria.

Expt.:  To investigate the growth of leaf yeasts.

Sterile techniques used (sterility means live organisms are not present):

Autoclaving, flaming, swabbing with disinfectant and immersion in liquid disinfectant.

Aseptic techniques:

Asepsis means taking measures to prevent contamination by m/o (sterilising is an aseptic method)

Leaves collected in a closed sterile box.

Washings yours hands before and after.

Long hair tied back.

Placing base of open agar plate bottom side up.

Making sure that the leaf plate is only opened for a short time, which reduces the chances of contamination from the air.

Sealing the plates so they cannot be opened accidentally,

Recording info on the base of the plate??.

Plates are left upside down to incubate.

Leaving Cert Questions

Section A

2004 HL

1.
(a)
Name an autotrophic organism …………………………………………………………………………
2006 HL

6.
(c)
Distinguish between the members of each of the following pairs by making a brief comment on each. 

Hypha and mycelium ……………………..……………………………………………………….……………………………

……..………………………………………………………………………….…………………………

……….…………..…………………………………………………………………………...………….
2006 OL

6.
The diagram shows a yeast cell, which is undergoing asexual reproduction.

[image: image5.wmf]
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(a)
Name A and B

A 
…………………………………
B
 ………………………………………

(b)
What type of asexual reproduction is shown in the diagram? ………...………………………………

…………………………………………………………………………………………………………

(c)
Which type of division, mitosis or meiosis, is involved in this form of reproduction?

…………………………………………………………………………………………………………

(d)
If yeast cells are kept under anaerobic conditions, alcohol (ethanol) and another substance are produced.

(i)
What are anaerobic conditions? ………………………….………………………………….…

…………………………………………………………………………………………….……

(ii)
Name the other substance produced. …………………………………………………………...

…………………………………………………………………………………………………..

2011 OL

4.
 Indicate whether each of the following statements is true (T) or false (F) by drawing a circle

around T or F in each case.


Example: The liver produces bile 







T
F

 (e) 
Rhizopus is a member of the animal kingdom. 




T 
F

Section B

SEC Sample Paper HL

8.
(a)
To which kingdom do yeasts belong? …………………………………………………  ………………

State one way in which yeast is beneficial to humans ………………………………………………….

(b)
Answer the following by reference to an experiment that you have carried out to investigate the growth of leaf yeast.

Name the nutrient medium on which you grew the yeast……………………………………..

Why was a nutrient medium necessary? …………………………………….………………..

……………..…………………………………………………………………………………..

From what plant did you obtain the yeast? ……………...…………………………………….

Describe how you transferred the yeast to the nutrient medium

…………………………………………………………………………………….……………

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

Outline the procedures that you followed after you transferred the yeast to the nutrient medium.

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

……………………………………………………………………………………………….…

………………………………………………………………….………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………………………

………………………………………………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………….………………………………

2005 HL

9.
(a)
(i)
Yeasts are eukaryotic organisms. What does this mean? ………………………………………



………………………………………………………………………………………………………...

(ii)
To which kingdom do yeasts belong? ....……………………………………………………… 
(b)
Answer the following questions in relation to an experiment that you carried out to investigate the growth of leaf yeast.

(i)
From which plant did you collect the leaf sample? …………………………...……………….

(ii)
Describe how you collected the leaf sample. ……..………………………………………..….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………….…………………………………………………

 (iii) 
What did you do with the leaves when you returned to the laboratory? …………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

(iv)
Nutrient agar plates are used in this experiment. What are nutrient agar plates and what is their purpose? …………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

(v)
What did you observe in the agar plates at the end of the experiment? ………………………….

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

(vi)
Having finished the experiment, what did you do with the agar plates?

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

2007 HL

8.
(a)
(i)
Name a fungus, other than yeast, that you studied during your course.

…………………………………………………………………………………………………

(ii)
Give one way in which the fungus that you have named in (i) differs from yeast.

…………………………………………………………………………………………………

(b)
Answer the following questions in relation to your investigation of the growth of leaf yeast.

(i)
It was necessary to use a nutrient medium. What is a nutrient medium?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(ii)
Name the nutrient medium that you used. …………………………………………………….

(iii)
The nutrient medium should be sterile. Explain the underlined term.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(iv)
Describe, in words and/or labelled diagram(s), how you conducted the investigation.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(v)
What was the result of your investigation?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
2010 HL 

8.
(b)
For which purpose did you use each of the following in the course of your practical studies? 

 (iv) 
1. 
Antiseptic wash solution in the investigation of the growth of leaf yeast on agar plates. 

…………………………………………………………………………………………………

2. 
Petroleum jelly in the investigation of the growth of leaf yeast on agar plates. 

…………………………………………………………………………………………………

2012 HL

8. 
(a) 
(i) 
Are fungi prokaryotic or eukaryotic? _____________________________________________

(ii)
Name one structure in plant cells not found in fungi.

________________________________________________________________________________

(b) 
(i) 
What is the purpose of using agar when growing fungi or bacteria in the laboratory?

________________________________________________________________________________

(ii) 
Suggest one reason why leaf yeasts are more plentiful in July than in March.

________________________________________________________________________________

(iii) 
Describe how you introduced the leaf yeasts into agar plates.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

(iv) 
What was the precise purpose of a control in this investigation?

________________________________________________________________________________

________________________________________________________________________________

(v) 
How did you recognise the leaf yeasts when they appeared on the agar?

________________________________________________________________________________

(vi) 
How did you safely dispose of the plates at the end of the investigation?

________________________________________________________________________________

________________________________________________________________________________

(vii) 
Using the axes below, draw a graph to show how the number of leaf yeasts varied

following their introduction into the plate.
[image: image7.emf]
2008 OL

7.
It is important to use sterile apparatus when working with micro-organisms.

(a)
(i)
What is meant by sterile? ___________________________________________________

(ii)
How may apparatus be sterilised? ____________________________________________

________________________________________________________________________ 

(b)
Answer the following questions about an investigation that you carried out to show the growth of

leaf yeast.

(i)
Name the container in which you grew the leaf yeast.______________________________

________________________________________________________________________

(ii)
What was present in this container to provide food for the yeast?

________________________________________________________________________

________________________________________________________________________

(iii)
Describe how you put leaf yeast into the container. _______________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

(iv)
How long did it take for the leaf yeast to appear? ________________________________

________________________________________________________________________

(v)
Describe the appearance of the leaf yeast in the container.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2011 OL

7. 
(a) 
Draw a labelled diagram of a single, reproducing, yeast cell.

(b) 
Answer the following questions in relation to your investigation into the growth of leaf

yeast.
(i) 
From what plant did you obtain the yeast?

______________________________________________________________________________

(ii) 
Name the nutrient medium on which you grew the yeast.

______________________________________________________________________________

(iii) 
Outline the steps you followed to get the yeast cells onto the nutrient medium.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

 (iv) 
How long did it take for the yeast to become visible on the nutrient medium?

______________________________________________________________________________

(v) 
How did you recognise the yeast?

______________________________________________________________________________

(vi) 
Describe one aseptic technique you carried out during this investigation.

______________________________________________________________________________

______________________________________________________________________________

Section C

2004 HL

15.
(c)
(i)
Draw a labelled diagram to show the structure of Rhizopus. State one feature in your diagram 

that indicates that Rhizopus belongs to the kingdom Fungi.

(ii) 
Sexual reproduction in Rhizopus leads to the formation of a zygospore. Show, by means of labelled diagrams, the stages involved in the production of the zygospore.

(iii) 
Explain what happens when the zygospore reaches a location at which conditions for its germination are suitable.

2005 HL

15.

(c)
Saprophytic and parasitic fungi are widespread in nature.

(i) 
Explain each of the underlined terms.

(ii)
State a role of each of these types of fungus in the overall scheme of nature.

(iii)
Give one example of a beneficial fungus and one example of a harmful fungus.

(iv)
State a function for each of the following structures that are found in fungi; rhizoid, sporangium, gametangium, zygospore.









(30)
2006 HL

15.
(b)
Answer the following in relation to bacteria.
(i)
Distinguish between photosynthetic and chemosynthetic bacteria. Give an example of each type.

(ii)
Name two forms of heterotrophic nutrition found in bacteria.

(iii)
What are antibiotics? For what purpose are they used?

(iv)
Explain what is meant by antibiotic resistance and suggest how it may develop.
(30)
2007 HL

14.











(30, 30)
(b)
 

(v)
What is an antibiotic?

(vi)
Antibiotics should not be prescribed for a person suffering from a viral infection. 

Suggest a reason for this.

2008 HL

2009 HL

14.
(c)


[image: image8.emf]
(i) Identify the organism shown in the diagram.

(ii) To which kingdom does this organism belong?

(iii) Name the parts labelled A, B and C.

(iv)
1. Give a role, other than anchorage, for structure X.

2. Describe how X carries out this role.

(v)
Which term describes the mode of nutrition of this organism.

(vi)
The cells of this organism are described as eukaryotic.

Give two characteristic features of eukaryotic cells.

(vii)
What corresponding term is used to describe bacterial cells?

2011 HL

15.
(c) 
The diagram below shows part of the mycelium of the fungus Rhizopus.

[image: image9.emf]
(i) 
Give the name and state a function of the part labelled A.

(ii) 
Name part B and explain why the reproduction associated with it is asexual.

(iii) 
The nutrition of Rhizopus is described as being saprophytic.

1. 
What does the term saprophytic mean?

2.
 Explain the importance of saprophytic nutrition in the overall scheme of nature.

(iv) 
Saprophytic nutrition is a form of heterotrophic nutrition.

What does the term heterotrophic mean?

(v) 
Name another form of nutrition employed by some fungi.

(vi) 
Give two examples of harmful members of the kingdom Fungi.

2012 HL

14. 
Answer any two of (a), (b), (c). 











(30, 30)

(c) 
(i) 
Answer the following questions in relation to sexual reproduction in the mould Rhizopus.

1. 
Sexual reproduction in Rhizopus is normally triggered by an adverse environmental

stimulus. Suggest one such stimulus.

2. 
Draw diagrams to show the main events of sexual reproduction in Rhizopus.

In your diagrams label three structures other than the zygospore.

3. 
Give two advantages to Rhizopus of zygospore formation.

(ii) 
Answer the following questions in relation to asexual reproduction in yeast.

1. 
What term is used to describe the process of asexual reproduction in yeast?

2. 
What happens to the new cells formed in the process?

3. 
How does asexual reproduction in Rhizopus differ from that in yeast?

2013 HL

14. 
Answer any two of (a), (b), (c). 











(30, 30)

(c) 
(i) 
Explain the term fermentation.

(ii) 
Name an organism that is used in industrial fermentation.

(iii) 
To which kingdom does this organism belong?

(iv) 
Name a compound which is used as a carbon source in the fermentation referred to in part (ii).

(v) 
In industrial fermentations bioprocessing with immobilised cells is sometimes used.

1. 
Explain the terms bioprocessing and immobilised.

2. 
Give an advantage of using immobilised cells.

3. 
Name the compound from which the immobilising beads are formed in the laboratory.

4. 
Give the general name for the vessel used for such reactions.

SEC Sample Paper OL

15.
(b)
The diagram shows part of Rhizopus.

[image: image10.jpg]



(i)
To which kingdom does Rhizopus belong?

(ii)
Name the parts A, B, C.

(iii)
State a function of part B.

(iv)
What takes place in part C?

(v)
Name another member of the kingdom to which Rhizopus belongs, other than yeast, and explain how it is of benefit to humans.

(vi)
Name another member of the kingdom to which Rhizopus belongs, other than yeast, and explain how it is harmful to humans.









(30)

2005 OL

15.
Answer any two of (a), (b), (c). 









(30,30)

(c)
The diagram shows part of the mycelium of Rhizopus.

[image: image11.jpg]



(i)
Identify A, B, C.

(ii)
State a function of B.

(iii)
State a function of C.

(iv)
What term is used to describe the nutrition of Rhizopus? Explain the importance of this type of nutrition in nature.

(v)
To what kingdom does Rhizopus belong?

(vi)
Name another organism that you have studied in your biology course that belongs to the same kingdom as Rhizopus.

2007 OL

13.

(c)
(i)
Draw a labelled diagram to show the structure of Rhizopus.

(ii)
Rhizopus uses both sexual and asexual reproduction. Give a brief account of its asexual reproduction, using diagrams.

(iii)
The diagrams show stages of sexual reproduction of Rhizopus. Name the parts labeled 

A and B.

(iv)
What is the function of B? 








(27)
[image: image12.emf]
2008 OL

15.
(c)
Answer the following by reference to Rhizopus.

(i)
To which kingdom does Rhizopus belong?

(ii)
Draw a diagram to show the structure of Rhizopus and label three parts.

(iii)
Describe, using labelled diagrams, sexual reproduction in Rhizopus.

(iv)
Give an example of a beneficial organism and of a harmful organism that belong to the same kingdom as Rhizopus.
2010 OL

15. 









(30, 30) 

(c) 
Rhizopus is a type of mould often found growing on stale bread. 

(i) 
Draw a diagram of Rhizopus and on it label a hypha, a sporangium and a sporangiophore. 

(ii) 
Explain how Rhizopus gets its food. 

(iii) 
What form of heterotrophic nutrition does Rhizopus have? 

(iv) 
Outline the importance of this type of nutrition in nature. 

(v) 
To what kingdom does Rhizopus belong? 

(vi) 
Name one economically harmful member of this kingdom.  

(vii) 
Mushrooms also belong to this kingdom. A restaurant owner decides to collect and cook wild 

mushrooms from a local forest. 

Suggest one reason why this may not be a good idea.

2012 OL

13. 
(a) 
All organisms may be classified (grouped) into five kingdoms.

(i) 
Suggest one advantage of classifying organisms.

 (c)
 The diagram shows part of the fungus Rhizopus.
[image: image13.emf]
(i) 
Name the parts labelled A and B.

(ii) 
Give two functions of structure B.

(iii) 
Describe the role of part C in the reproduction of Rhizopus.

(iv) 
What is meant by saprophytic nutrition?

(v) 
Give one beneficial use of fungi. 
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Marking schemes

Section A

2006 HL Q6

	6.
	
	5(2+2)

	
	(c)
	hypha: a filament or described 

mycelium: a mass of hyphae or described 
	


2006 OL Q6

	6.
	
	2(6)+4(2)

	
	(a)
	A = vacuole (or lipid body or food reservoir) 

B = cytoplasm
	

	
	(b)
	Budding / cloning [allow mitosis]
	

	
	(c)
	Mitosis
	

	
	(d)
	(i) Lack of oxygen      or air 

(ii) Carbon dioxide     [allow ATP]
	


2011 OL Q4

	4.
	
	
	
	3(4) + 4(2)

	
	(a)
	
	The semicircular canals in the ear are involved in balance. 
T  
	

	
	(b)
	
	Growth response of a plant to light is phototropism. 

T 
	

	
	(c)
	
	Tendons attach bone to bone. 




F 
	

	
	(d)
	
	A motor neuron carries impulses to the brain. 


F 
	

	
	(e)
	
	Rhizopus is a member of the animal kingdom. 


F 
	


Section B

2004 HL Sample Q8

	8.
	(a)
	(i)
	Fungi
	3

	
	
	(ii)
	Baking/ brewing/ source of vitamin B
	3

	

	
	(b)
	
	Malt agar
	3

	
	
	
	Contains all necessary ingredients for growth or provides energy for metabolism
	3

	
	
	
	Ash/ sycamore/ privet
	3

	
	
	
	Flamed forceps/ min opening of plate/ attached Vaseline to lid of dish/ flamed forceps/ min opening of plate/ attached leaf ( leaf discs) to Vaseline
	3(3)

	
	
	
	Left dish with leaf suspended over the agar/ for 24 hours/ then inverted plates/ placed in incubator at 20 oC / for 2-3 days
	2(3)


2005 HL Q9

	9.
	(a)
	(i)
	(Possesses) nucleus / membrane-bound organelles or named
	3

	
	
	(ii)
	Fungi 
	3

	

	
	(b)
	(i)
	Name of plant
	3

	
	
	(ii)
	Cut or pick /container or avoidance of contamination / prevent leaves being crushed or shaken 
	3

	
	
	(iii)
	Storage details / cutting procedure / attach to lid / method of attachment/avoidance of contamination 

any two
	2(3)

	
	
	(iv)
	Dishes (or agar) with additives (food or example) 
To provide a medium or to allow growth 
	3

3

	
	
	(v)
	Pink colonies (circles) or negative result qualified 
	3

	
	
	(vi)
	Description of safe disposal 
	3


2007 HL Q8

	8.
	

	
	(a)
	(i)
	Rhizopus or other
	3

	
	
	(ii)
	multicellular or mode of reproduction or size or structure
	3

	

	
	(b)
	(i)
	material [or described] supplying food or material allowing growth
	3

	
	
	(ii)
	(malt) agar
	3

	
	
	(iii)
	free of (micro)organisms
	3

	
	
	(iv)
	cut leaves / attach to lid / how attached / sealed dish / invert / incubate / any aseptic technique / control described
	4(3)

	
	
	(v)
	pink (colonies) or if negative, result must be qualified
	3


2010 HL Q8

	8

	B
	(iv)
	1. To prevent contamination or described

2. Attach leaves (or leaf parts)
	3

3


2012 HL Q8

	8.
	(a)
	(i)
	*Eukaryotic
	3

	
	
	(ii)
	Chloroplast
	3

	
	(b)
	(i)
	(Source of) nutrients or substrate (for growth) or medium or visibility
	3

	
	
	(ii)
	More leaves or more suitable temperature or more reproduction
	3

	
	
	(iii)
	Description of an aseptic technique in transfer (of leaf) or method of attachment of leaf to lid
	3

	
	
	(iv)
	To show that the yeast came from the leaf (or did not come from agar)
	3

	
	
	(v)
	Pink (colonies)
	3

	
	
	(vi)
	(Immerse in) disinfectant or autoclave
	3

	
	
	(vii)
	Lag
Log + stationary or log + decline
	3
3


	7.
	(a)
	
	
	5, 1

	
	
	(i)
	free from (micro)organisms or living things or named

organism
	

	
	
	(ii)
	autoclave/ heat qualified e.g. high or 100oC / boiling / steam / any anti-bacteria agent or named / U.V light
	

	
	(b)
	
	
	4(5)+2(2)

	
	
	(i)
	Petri dish / (agar) plate
	

	
	
	(ii)
	(nutrient / malt) agar / (Allow ‘nutrients ‘ and ‘jelly’’)
	

	
	
	(iii)
	sterilise cork borer/ cut / pieces of leaf or (full) leaf/ use sterile forceps/ attach upper surface of leaf / to petroleum jelly on inside of lid /any one safety precaution
	Any two

	
	
	(iv)
	(More than 2) days or 24 hours
	

	
	
	(v)
	pink or dots or reference to distribution
	


2011 OL Q7

	7.
	(a)
	
	Suitable diagram of cell showing nucleus and bud   = 5 marks

(If either nucleus or bud is absent then only allow 2 marks -  if both are missing then allow no marks)
	5,2,0  + 1

( 1 mark for label)

	
	(b)
	(i)
	Any valid plant e.g. Ash / Privet …
	2(6)+6(2)

	
	
	(ii)
	(nutrient) Agar
	

	
	
	(iii)
	Leaf (or leaf section) stuck to lid / tweezers / stuck with what /of Petri dish / Yeast-side down / dish left agar-side down / 24 hours










   Any 3
	

	
	
	(iv)
	≥ 72 hours / 3 days
	

	
	
	(v)
	Pink colonies / spots
	

	
	
	(vi)
	Swab bench with disinfectant / sterilise instrument / Petri dish face downwards on bench
	


Section C

	2004 HL Q15(c)

	
	(c)
	(i)
	Rhizopus diagram 

3 labels

Why a fungus: stolon or rhizoids or mycelium or hyphae or sporangium or spores                               any one
	6, 3, 0

3(1)

3

	
	
	(ii)
	Diagram sexual reproduction: 

(series of diagrams or 3 stages in one diagram)

3 labels
	6, 3, 0

3(1)

	
	
	(iii)
	Fate of zygospore:

meiosis / hypha grows / sporangium (produces) / (asexual) spores / released / spores germinate                         any three
	3(3)


	2005 HL Q15(c)

	
	(c)
	(i)
	saprophytic – live on dead organisms (matter) 

parasitic – living in or on another organism causing harm.
	3

3

	
	
	(ii)
	saprophytes – recycling (of nutrients) / decay 
parasites – keep populations under control / natural selection 
	3

3

	
	
	(iii)
	beneficial – yeast for brewing or baking / named edible fungus/ other
harmful – ringworm / athlete’s foot / potato blight / thrush / 

dry rot / death cap / other 
	3

3

	
	
	(iv)
	Rhizoid – anchors / digestion / absorption 
Sporangium – produces spores / stores spores / asexual reproduction

Gametangium – produces gametes / sexual reproduction 

Zygospore – survival / dispersal 
	3

3

3

3


	2006 HL Q15(b)

	
	(b)
	(i)
	using light to make food or obtain energy 

Make food or obtain energy using a chemical reaction 

[accept ‘from chemicals’] 
Example 1: role or implied role e.g. volcanic pools 

Example 2: role or implied role e.g. in soil
	3

3

3

3

	
	
	(ii)
	parasitic / saprophytic
	2(3)

	
	
	(iii)
	substances produced by bacteria or fungi [accept micro-organisms] 
treat infections or correct example
	3

3

	
	
	(iv)
	resistance: bacteria or fungi not killed by or inhibited by or 
immune to (antibiotic) 

how develops: natural selection has occurred or surviving 

strains multiply or misuse comment or plasmid transfer
	3

3


	2007 HL Q14(b)



	b
	
	(v)
	substance produced by micro-organisms / that kills (some) microorganisms or bacteria or fungi
	2(3)

	
	
	(vi)
	(antibiotics) have no effect (on viruses) or promote resistant bacteria
	3


	2009 HL Q14(c)
	

	14.
	(c)
	(i)
	Rhizopus
	3

	
	
	(ii)
	Fungi
	3

	
	
	(iii)
	A = Sporangiophore

B = Sporangium

C = Spore
	2

2

2

	
	
	(iv)
	1. Comment on nutritional role or spreading

2. Secretes enzymes or absorbs products or growth (on substrate) 

(Answers 1. and 2. must match)
	3

3



	
	
	(v)
	Saprophytic
	3

	
	
	(vi)
	Nucleus

Membrane-bound organelles or other named organelle
	3

3

	
	
	(vii)
	Prokaryotic
	3


2011 HL Q15(c)

	15
	(c)
	(i)
	A = rhizoids

Function = digestion or secretion or absorption or anchorage
	3

3

	
	
	(ii)
	B = sporangium

(Reproduction is asexual because)
(the spores all develop from) one parent or no gametes involved
	3

3

	
	
	(iii)
	1. Feeding on dead matter

2. Breakdown of dead matter or breakdown of organic matter or recycling
	3

3

	
	
	(iv)
	Obtains food from other organisms or does not make its own food
	3

	
	
	(v)
	Parasitic
	3

	
	
	(vi)
	Any two correct
	2(3)


2012 HL Q14(c)

	14.
	(c)
	(i)
	1.
2.

3.
	Dehydration or other named
Diagrams:
Labels:

+ and - / progametangia / gametangia / hypha / zygote
Can survive drought (or named adverse condition) / dispersal
	3
6, 3, 0
3(2)
2(3)

	
	
	(ii)
	1.
2.

3.
	*Budding
Forms a colony or break away (from the mother cell)
(Rhizopus) produces spores
	3
3

3


2013 HL Q14(c)
	14.
	(c)
	(i)
	Anaerobic respiration
	3

	
	
	(ii)
	Yeast
	3

	
	
	(iii)
	*Fungi
	3

	
	
	(iv)
	Any named carbohydrate
	3

	
	
	(v)
	1.
	Bioprocessing: 
	using micro-organisms (or enzymes) / to form product(s)
	2(3)

	
	
	
	
	Immobilised:
	fixed to inert material (or named material) or fixed to each other  or trapped in gel (or named material)
	3

	
	
	
	2.
	Can be re-used (or recovered) or pure product (or described)
	3

	
	
	
	3.
	Alginate
	3

	
	
	
	4.
	Bioreactor
	3


	2004 OL Sample Q15 (b)

	15.
	(b)
	(i)
	Fungi
	3

	
	
	(ii)
	A- hypha ( stolon), B – rhizoid, C – sporangium
	3(3)

	
	
	(iii)
	Anchorage / absorption                                                                    Any one
	3

	
	
	(iv)
	Asexual reproduction / production of spores / storage of spores 

                               Any one
	3

	
	
	(v)
	Name: Mushrooms/ Truffles- 

Benefit: for food/ fungi of decay – to decompose and recycle nutrients
	3

3

	
	
	(vi)
	Name: Destroying Angel/ Death Cap –

Harm: Is a poisonous fungus
	3

3


	2005 OL Q15(c)

	
	(c)
	(i)
	A = Stolon / hypha      B = rhizoid      C = sporangium
	3(4)

	
	
	(ii)
	anchorage/ absorption / digestion/secretion of enzymes/ nutrition/ feeding
	3

	
	
	(iii)
	(produces) spores/ reproduction
	3

	
	
	(iv)
	heterotrophic/ saprotrophic /saprophytic /saprobic 
decomposes / recycling
	3

3

	
	
	(v)
	Fungi
	3

	
	
	(vi)
	yeast/ mushroom/ etc. …
	3


2007  Q13 (c)

	
	(c)
	(i)
	diagram (stolon, rhizoid, sporangiophore) 

[one missing, 3 marks only]

labels
	6, 3, 0

3(2)

	
	
	(ii)
	sporangiophores grow upwards/ sporangium formed/ haploid/ spores produced/ dries up/ splits/ spores released/lands on substrate/ germinates to produce hypha
	3(2)

	
	
	(iii)
	A = gametangium      B = zygospore [allow zygote or cyst]
	2(3)

	
	
	(iv)
	withstands unsuitable conditions or remains dormant or dispersal

or reproduction or survival or prevents desiccation
	3


	2008 OL Q15(c)

	
	(c)
	
	
	

	
	
	(i)
	Fungi
	3

	
	
	(ii)
	Diagram (Stolon, Sporangiophore, Sporangium

labels (Three)
	6, 3, 0

3(1)

	
	
	(iii)
	Diagram (Structure like H showing zygote)

labels or show - hyphae + and -/ gametangia/ gametes/ fuse/ zygote/ zygospore/ meiosois / germinates/ sporangium/ spores/ dispersal / new fungus
	6, 3, 0

Three pts 3(2)

	
	
	(iv)
	Beneficial example (name or benefit)

Harmful example (name or disease)
	3

3


2010 OL Q15(c)

	
	(c)
	(i)
	Diagram: [hypha and sporangiophore as minimum]

Labels: hypha/sporangium/sporangiophore
	5, 3, 0

3(1)

	
	
	(ii)
	Secretes enzymes / onto bread / digests / absorbs products 

(Two points)
	2(6) + 5(2)

	
	
	(iii)
	Saprophytic
	

	
	
	(iv)
	It breaks down dead organisms or recycling of nutrients or reusing
	

	
	
	(v)
	Fungi
	

	
	
	(vi)
	Name or effect: Rhizopus or mildew or rusts or smuts or blight or

dry rot (fungus) or athlete’s foot (fungus)
	

	
	
	(vii)
	Some could be poisonous [allow ‘would make you sick’]
	


2012 OL Q13

	13
	
	
	
	7 + 2(1)

	
	(a)
	(i)
	EG. Identification
	(1 pt)


	
	
	
	
	2(7) +5(2)

	
	(c)
	(i)
	A = Stolon or Hypha; B = Rhizoid
	(2 pts)

	
	
	(ii)
	Anchor / absorb / secretes enzymes 
	(2 Pts)

	
	
	(iii)
	(Release or production of) spores
	(1 pt)

	
	
	(iv)
	Living on dead matter
	(1 pt)

	
	
	(v)
	EG. Antibiotic Production
	(1 pt)


3.1.4 Fungi.ppt
3.1.5 (+3.1.2) Handling Micro-organisms.ppt
3.1.9.H Nature of Bacteria & Fungi.ppt
Name:
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