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1. Ecological Function of Fungi.
Decomposer
Mutualist
Pathogen/ Parasite

2. Fungi perform several services.
Water dynamics
Nutrient recycling
Decomposing

3. How do Fungi interact with soil particles?
Hyphae physically bind soil particles together. 
· Creates stable aggregates
· Increase water infiltration and retention
· Glomalin increases soil quality (greater organic matter, means more stable)

4. What conditions affect growth of soil microorganisms? 
Organic matter
Oxygen
Moisture & temperature
Exchangeable calcium & pH

5. How do beneficial soil organisms contribute to a healthy soil?
Organic matter deposition
Toxin breakdown
Inorganic transformations
Nitrogen fixation
Plant protection

6. How do human activities (tillage) affect microbial (fungi) diversity? 
Reduction of fungi, so bacteria increases instead.
Less glomalin means less organic matter.
Less porosity and aeration means lesser populations.
Breaks up large hyphal networks.

7. How was pyrosequencing used to identify fungal soil biodiversity?
The sequence of light produced at each spot in a flowgram reveals the sequence of DNA specific to a fungus.

8. What are the general roles of mycorrhizae?
Exploit much more volume of soil (for nutrients) than a non-mycorrhizae.
It also protects against pathogens by antibiotics and increasing plant vigor. 

9. Compare/contrast endomycorrhizae (VAM) and ectomycorrhizae.
VAM - Vesicular arbuscular mycorrhizal fungi makes arbuscules.
ECM - Ectomycorrizal makes mantle around roots.

10. What are the 6 general stages of mycorrhizal development?
1. Fungal Propagules
2. Root growth
3. Active soil hyphae
4. Hyphae on root surface
5. Hyphal penetration into and between root cells
6. Formation of exchange sites

11. Name the 6 forms of hyphal networks exploited among mycorrhizae.
Root Surface - Appresoria and Mantle
Into/ between cells - Hyphal branches and Inner mantle structure
Exchange sites - arbuscules and Hartig net

12. Compare/contrast Biological and Chemical Control considerations.
Biological - expensive, labor intensive and host specific
Chemical - cheap, easy to use and broad target range

13. What do Integrated Pest Management (IPM) options include?
Cultural practices
Genetics
Biological control
Chemical control

14. What are the characteristics of effective Biological control agents?
Narrow host range
Climatic adaptability
Synchrony with host life cycle
High reproductive potential
Efficient search ability

15. What are some attributes for the specific use of Fungal Biological controls?
High reproductive capability
Short generation time
Highly specific in action
Resting stages when no host is present

16. What are some shortcomings of Biological controls?
Damage, not kill
Reduce, not eliminate
Do both... slowly.

17. List some mechanisms associated with biological control of plant pathogens e.g. nutrient competition.
Antibiosis - inhibition of one by another by antibiotic diffusion
Nutrient competition
Destructive mycoparatisism - one fungus is parasitic to another

18. Name Koch’s Postulates. Why are these important? Can these steps be followed in all cases?
Fungi must be associated with disease.
Fungi must be isolated in pure, axenic culture.
Fungi must produce original disease symptoms once re-innoculated to host.
Fungi must be re-isolated from host.

19. Illustrate or describe the Plant Disease Relationship (Triangle), and name the components.
Disease connects susceptible host, conducive environment and pathogen. 
· Host - crop
· Environment - air, soil, rainfall, humidity
· Pathogen - virulent pathogen

20. What are plant host factors that affect plant disease?
Genetic uniformity (inbreeding)
Age (juvie vs mature tissue)
Location and physiology

21. What are pathogen factors that affect disease?
Pathogen genetics
Pathogen virulence
Reproduction - monophyletic or polyphyletic
Ecology and mode of spread

22. What environmental factors affect plant disease?
Moisture
Temperature
Effect of human culture practice ie. Introduction of new pathogens, amount of innoculum

23. A strategy to classify disease includes what 3 components?
Host/ plant relationship
Life cycle studies
Damages parts of host

24. What are the names of the different Host/Pathogen relationships and provide examples.
Obligate parasite is a parasitic being that must exploit a host to survive. 
	i.e. powdery mildews on pumpkin
Facultative parasite is a parasitic being that does not need a host to survive, highly adaptable and difficult to control.
	i.e. Fusarium oxysporum causes Panama disease in bananas 
Necrotroph is a parasite that makes host specific toxins and kills that host.
	i.e. Monilia causes Brown rot on peaches

25. How can we exploit a pathogen’s weakness by knowing its lifecycle?
Exploit by knowing. You know if you reduce the inoculums, you reduce the disease.

26. Name the various stages of host development affected by disease. How could this knowledge assist in determining the severity of disease development?
During seeds, seedlings, resting stages, infection, vasculature etc.
Necrosis
Permanent wilting
Hypertrophy (hyper growth)
Leaf defoliation
Etiolation - hormone induced elongation
Reproduction delay

27. What are the general events associated with disease development?
Dispersal of pathogen to host
Penetration and infection
Invasion and colonization
Reproduction
Dispersal
Survival between growing season or during absence of host

28. What factors assist in the buildup of fungal plant pathogens? 
Moisture
Temperature
Dispersal agents
Soil pH
Widespread planting of genetically same crop (easier for epidemic wipeout)

29. What components of proper management reduce plant disease (part of integrated pest management –IPM)? 
Sanitation
Fungicides and biological controls
Host plant resistance
Crop rotation
Cultural practices

30. What is the difference between vertical and horizontal resistance? 
Vertical resistance is against some genotypes of pathogen
Horizontal resistant is across all isolates

31. Name the 1st, 2nd, and 3rd generation fungicides.
I - Inorganics i.e. copper sulfate
II -  Organics i.e. Mercurious chloride
III - Systematics i.e. Benomyl

32. What are the different groups of fungicides when organized by purpose? E.g. protective, etc.
Protective - prevents infection establishment
Curative - interupts infection before visible symptoms
Eradicant - interupts furthur infection before visible symptoms
Residual - on leaf surface
Systematic - moves inside plant

33. What are the biological modes of action (MOA) of fungicides?
Inhibition of spore germination
Inhibition of fungus growth

34. What are the physiological modes of action, of fungicides?
Inhibition of electron transport chain
Inhibition of enzymes
Inhibition of nucleic acid metabolism, protein synthesis
Inhibition of sterol synthesis

35. What are the interactive qualities of fungicides? 
Kill or inhibits.

36. Compare the properties of Contact (largely broad spectrum) and Penetrant (localized) fungicides.
Contact - Leaf surface, inhibit, rapid degradation under light exposure, cheap, less resistance, broad range
Penetrant - plant tissue, longer protection

37. Name 3 categories of Penetrant fungicides, e.g.  localized, acropetal, systemic.
Localized - little or no movement
Acropetal - Up
Systematic - Up and down

38. What factors lead to fungicide resistance? E.g. mutations, 
Random Mutations
Natural Selection - fungicide selects fittest
Reproduced and passed on

39. How can we reduce the incidence of fungicide resistance?
Select tolerant fungicide of same class (same mode of action)
Select pathogen that spore less (more spore means more chance of resistance)
Rotate fungicide classes

40. What properties make enzymes useful for industrial applications?
Biological catalysts that speed up reaction without getting involved in the reaction
Highly specific thus efficient
Operate at room temperature, atm pressure and optimum pH = energy saving
Generation of pure compounds due to substrate specific active sites
Biodegradable

41. Why are microbes (fungi here) that produce enzymes suitable for large scale enzyme production?
Rapid growth rate
Genetic modification appliable for quality control
Found in various habitate thus enzymes works in broad range of pH’s and temperatures
Simple growth requirements
Utilise waste products

42. What are the steps associated with the production of pectinase from Aspergillus niger?
Pectin is insoluble, something found in plants. It could be in juice, thus pectinase from A. Niger is used to break it down.
· Fermentor stimulates pectinase growth in A. Niger
· Filtration of centrifugation to separate enzyme by size
· Evaporate
· Precipitate
· Dry and purify pectinase
· Get pure powdered pectinase that can de-cloud your pectin clouded juice!

43. Why is enzyme thermostability and immobilization important in industrial enzyme production?
Thermostability is the ability to withstand extreme temperatures.
Immobilization is the economical operation and protection of enzymes during use.
Enzymes must be versatile to be used in industrial and medical industry. In industries, they might need an enzyme that can survive super hot springs to dig up some gold, or oil! Immobilization reduces costs greatly!

44. What are the enzyme immobilization methods that were mentioned during lecture?
Enzymes held in matrix via weak H-bonds
Enzymes trapped in solid polymer structure
Enzymes covalently bonded to cellulose
Enzymes covalently bonded to matrix *** Expensive

45.  Why are enzymes useful as analytical agents, like bio-sensors?
Enzymes are highly specific and selective, thus making them useful for detecting glucose levels in blood and urine.
Specificity allows recognition of specific substrate thus identification of item.
Sensitivity detects even at low concentrations!
Ex. Glucose oxidase detects glucose in blood (it is immobilized)

46. What is a bio-sensor, and how does it work?
Bio-sensor uses a biological entity to monitor chemical levels or use chemicals to moniter biological entities.
Makes use of specificity and sensitivity of enzyme in immobilized state.
Transducer delivers a charge that releases electrons which is detected by machine.
Amplifier detects the electrical charge and is displayed as a number.

47. What are the 4 main components of a bio-sensor?

48. What is the general pathway regarding the process of corn separation leading to isolation of bio-ethanol (industrial use of  Yeast species)? 
Corn > Fermented > distilled > centrifuged > evaporated > dried > distilled > molecular sieved > Ethanol!!!

49. What are 3 types of bio-degrading fungi
Brown rot mushroom - breaks down cellulose
White rot mushroom - breaks down lignin and cellulose
Soft rot mushroom - chains of cavities on wood (similar to brown rot)

50. List the 3 white rot degradation systems.

Longer Discussion style questions
1. Know the ecological web and species associated with Copriphilous (Dung) fungi (Pilobilos sp.)
Zygomycetes - Pilobolus
Ascomycetes - Ascobolus (apothecium) vs. Sordaria (perithecium)
Conidial Anamorphs - Nematod trpper (Arthrobotrys) vs. Arthropod spread (Graphium)
Basidiomycetes - Coprinus (poo)

2. Know the ecological web and species associated with Amphibious fungi.
Tetraradiate, Lemmonica aquatica.
Water Strider - Gerridae via surface tension.

3. Know the ecological web and species associated with Aero-aquatic fungi (Hecoon sp.).
Helicoon sp. - tip formed from coniospores wraps around forming water tight barrel.
Frog spawns & skeletonizing leaves to survive.
Aero-Aquatic means fungi mostly remain submerged in water and come up to sporulate. 

4. Know the ecological web and species associated with the pine needle disease microhabitat Lophodermium  sp.
Ascomycete that is known for Scots disease.
Death and fall of needle stimulates fruiting of fungus. Dark hyphae on needle while being attacked by other fungi!
Melanin barrier on needles.

5. Discuss the unique epiparasitic relationship that includes Monotropa sp. 
Monotropa depends on mycorrizae. It is an epiparasite that attaches its mycorrhizae to the roots of the plant, absorbing the nutrients. The photosynthetic plant is physiologically unaware of the additional loss of energy.

6. Describe the unique epiphytic protection of perennial rye grass, conferred by Acremonium sp., to avoid herbivory by livestock.
It made the rye grass less palatible to livestock, causing stillbirths and affecting milk production. It does not effect appearance and is transmitted by seed.

7. Describe the conditions where leaf cutter ants interact with fungi.
Leaf cutter ants produce proteolytic compounds while chewing leaves. Fungi breaks this down even more making food bodies at hyphal tips. In return for the great feast, the ants protect the fungi from predation. Surprisingly, ants also have another bacteria that grows on their cuticles to prevent another parasite fungi. 

8. Describe the use/role of Beauvaria bassiana, and Metarhyzium anisopliae  as biological controls of arthropods.
In the 1800’s the European silkworn population was almost wiped out. The cause was B. Bassiana. There was no cure but the point was, it was an effective biological parasite that could kill bugs that otherwise are detrimental for produce. M. Anisopliae is mainly used to combat the spittle bugs which suck on the sap of sugar canes.

9. Describe Trichoderma sp. as a mycoparasite (biological control) of parasitic fungi, such as Heterobasidium sp.
Trichoderma is a mycoparasite, a fungi that attacks other fungi. It has endochitanases which break down the hyphal walls of other fungi. If tree stumps are painted with fresh Trichoderma spores, Heterobasidium will nto infect it - which would have otherwise spread from root to root of trees destroying all the forest!!!

10. What is the Humungous fungus, (Armillaria sp.) how does a fungus with this size and age impact on our understanding  of soil ecology and management? E.g. effects of cultivation/tillage.
By using pyrosequencing techniques, we can determine the conditions of the soil that help build it. That includes the organic matter of the soil and the microbes that help build it. Particularly useful for research in growing fungi in lab for medical and bio-control applications. 

11. What are the steps in the biotechnological process of enzyme production as shown in lecture?  What are the reasons/considerations for each of these steps, with the aim of large scale production/fermentation of fungal products (enzymes, proteins, etc.)?

Definitions
Mutualism - an association with two organisms where both benefit. Could be symbiotic or free-living.
Facultative - do better with mutualist but can survive without it as well.
Quantitative Resistance - gradual reduction in control
Eradicant - fungicide that disrupts furthur development of infection without showing visual symptoms
Soil Texture - relative proportions of sand, clay and silt
Endophyte - fungi living in plant for greater part of its life cycle in dormancy without affecting the plant
Cross Resistance - Resistance to only one chemical class
Residual - 
Soil Structure - soil particles, like organic matter
Endomycorrhizae - penetrate root cell walls and become enclosed in membrane, grow inside root!
Multiple Resistance - resistance across various chemical classes
Soil Aggregate - soil structure held by soil building processes
Ectomycorrhizae - hyphae around the cells of root
Loam - 
Glomalin - polysaccharide made of root sugars forming a glycoprotein. Essential for soil stability as organic matter.
Heterorhizae - 
IPM - 
C/N ratio - weight of carbon divided by weight of nitrogen found in soil. The more decomposed the humus, the lower the C/N ratio.
Rhizosphere - 2mm of intense biochemical activity area of the root. Thus, soil acidity is very high. 
Obligate Parasite - host-specific
Pesticides - a toxin that kills target pest
Rhizodeposition - exchange between plant and soil for carbon cycling. Low molecular weights liek sugars are exuded. High molecular weight are secretes as mucigel. And cells are lost as root grows.
Facultative Parasite - not host specific for survival
Humongous Fungus - around 2200 years old, covers 35 acres called Armillaria 
Nectrotroph - 
Pyrosequencing - is a method of DNA sequencing by relying on the detection of pyrophosphate via light
Hypertrophy - increase in size/ volume
MOA
     -localized: little to no movement usually a protectant that prevents infection
Aero-aquatic
IPM
     -acropetal: upwars translocation only
Tetraradiate - four principle symmetry, four armed fungi found in the foam of rivers that work via surface tension
Fungistatic
     -systemic: in which control moves inside plant to work
Commensalism - one benefits, other does not benefit but not harmed either
Qualitative Resistance - complete loss
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