M.Sc I Microbiology Semester I Paper IV Environmental Microbiology

Paper IV- Environmental Microbiology

Question Bank
UnitI

Q.1 Choose the correct alternative. (Each carries 1 mark)
1. In an ecosystem, the energy flow is
a) Always unidirectional
b) Always bidirectional
) In any direction
d) Always down directional

d)

4. “The a1 gy is always upright” states th
version efficiency of herbi
ersion efficiency of carnivorg

better than carnivores
than herbivores

6. A pond is
a) Abiome
b) A community of pla

c) A natural ecosystem
d) None of the above

7. Ecosystems are
a) Always open
b) Always closed
c) Both open and closed depending upon the community
d) Both open and closed depending upon biomass

8. The renewable exhaustible natural energy resource of the following is
a) Coal
b) Petroleum
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) Kerosene
d) Biomass

9. Removing decomposers from the ecosystem will cause
a) Energy cycle to stop

b) Mineral cycle to stop

c) Consumers unable to absorb solar energy

d) Increasesin the rate of decomposition of minerals

10. Biodiesel and Bioethanol are examples

7. IUCN 0 : Nature.

8. The 0 sists of upper mantle and crus
9. Ecos g interconnected food chains n as food webs.

Ans: Amur tiger,
4. State the significe
Ans: ‘Red’ indicate in't
5. Define sustainable deve
Ans: Sustainable developme
ability of future generations to me
6. Define community.
Ans: Community is a group or association of populatior
geographical area at the same time.
7. Define homeostasis.

Ans: Homeostasis is the ability to maintain internal stability in an organism in response to the environmental
changes.
8. Define microbial ecology.
Ans: microbial ecology is the study of interrelationship between different microorganisms, plants and animals
and their environment.

ithout compromising the

o or more different species occupying the same
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9. Define ecological pyramid

Ans: Ecological pyramid is a graphical representation showing the relationship between different organisms in
an ecosystem.

10. Give any two examples of sustainable development.

Ans: Solar energy, crop rotation, green house and sustainable forestry.

Q.4 Short answer questions. (Each carry 4 marks)
1. Describe in brief concept of habitat in biosphere.

2. Explain food chain.
3. Explain food web.
4. Comment briefly on homeostasi
5. Explain the interaction be

3. Descr; le development and need o
4. Expla eI d its importance.

7. Expl and techniques for improve
8. Explz : n between environment a
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Unit II - Nitrogen cycle

Q.1 Choose the correct alternative. (Each carry 1 mark)
1. The non-denitrifying bacteria of the following is

a) Pseudomonas aeruginosa

b) Thiobacillus

c) Thiobacillus denitrificans

d) Bacillus ramosus

2. Nitrogen fixation is the conversi
(@)N2to N

(b) N2 to NH3
(c)N2to NO3-
(d) N2 to urea

3. Important e
(a) Nitrogen

(b) Nitrification
(c) Nitrogen fixation
(d) Denitrification

7.The following bacteria are respo
(a) Nitrosococcus

(b) Clostridium

(c) Nitrobacter

(d) Nitrosomonas

8.Conversion of ammonia to nitrite and then to nitrates is called
(a) Ammonification

(b) Denitrification

(c) Assimilation
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(d) Nitrification

9. The following bacteria are ammonia-oxidizing bacteria

a) Nitrospina gracilis

b) Nitrosomonas europaea
c) Nitrosococcus oceanus
d) Nitrosovibrio tenuis

10. Component II of the nitrogenase enzyme complex does not include the following feature

a) Contains sulphur
b) Component Il is nitrogenas

c) Component Il is ca
d) '

6. Plants i ia, fl nitrites.

9. Nitr¢ S ia convert nitrogen gas to nit
10. Ass onversion of inorganic N to o

7. Define non-symbiotic nitrogen fixers.
Ans: Non-symbiotic nitrogen fixers which fix molecula
other living organisms.

8. Define denitrification.

Ans: Denitrification is the process of reducing nitrate and nitrite to highly oxidized form of nitrogen available
for consumption by many groups of microorganisms.

9. Define nitrosification.

Ans: The oxidation of ammonia to nitrite is known as nitrosification.

10. Name any two examples of denitrifying bacteria.

ogen to cellular nitrogen nitrogen independently of
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Ans: Paracoccus denitrificans, Thiobacillus denitrificans and Pseudomonas spp. are the examples of denitrifying
bacteria.

Q.4 Short answer questions. (Each carry 4 marks)
1. Give an account on term Ammonification.

Explain the process of nitrification.

Explain the structure of nitrogenase enzyme.

Explain the process of denitrification.

Explain symbiotic fixers in detail.
Explain mechanism of nitrogen fi

O XN W

10.

Q.5 Long ans

1.

2.

3.

4,

5.

6.

7.

8. otic nitrogen fixation with sui

9. input/output ratio of nitrogen
10. '

Q.1 Chg : ive. (Each carry
1. Whick f the embranes, nucleic ac

transfer

a)

b)

<)

d)

2. Which of the fol
a)

b) Sodium

) Gallium

d) Argon

3. Which of the following is the natural reservoir of phosphorous?
a) Atmospheric gases

b) Rocks
) Water
d) Dead organisms

4. Which element is not released during respiration in the atmosphere?
a) Nitrogen
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b) Cobalt
) Carbon
d) Phosphorous

5. Which one of the following is the simplified sequence of phosphorus cycling in a terrestrial ecosystem?
a) Soil - Producers - Rock minerals - Consumers - Decomposers

b) Rock minerals - Soil - Producers - Consumers - Decomposers

) Rock minerals - Decomposers - Producers - Consumers

d) Decomposers - Rock minerals - Consumers -

a)
b)

90 Percent
d) 25 Percent

11. Name the Process by which c3

a) Calcareous Sediments
b) Decayed Organism
c) Respiration

d) Photosynthesis

Q. 2 Fill in the blanks. (Each carry 1 mark)

1. The conversion of organic sulfur compounds to the inorganic compounds by microorganisms is termed as
mineralization of sulfur.

2. Sulphates are reduced to hydrogen sulphide by desulfotomaculum sp.
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3. Anaerobic sulphate-reducing bacteria reduce of sulphates and sulphites to hydrogen sulphide.

4, The conversion of sulphur to sulphates by enzyme Thiobacillus thiooxidans.

5. Phospholipids are compounds in which phosphate is combined with lipids.

6. Cellulase enzyme is responsible for degradation of cellulose to cellulobiose.

7. Immobilization is the microbial conversion of inorganic sulfur compounds to organic sulfur
compounds.

8. The role of bacteria in the carbon cycle is breakdown of organic compounds.

9. Sedimentary cycle is another name of phosphorous cycle.

10. CaCO3 is the form of CO2 that precipitate after dissolving in water.

Q.3 Answer in one sentence.
1. Name any two phosphate

al changes by which carbo the
n cycle.
ently encountered organic s
e and

2.

3.

4,

5.

6.

7. Explain significance of sulfur eleme

8. Explain significance of carbon element in living

9. Explain reactions involved in carbon cycle.

10. Explain phosphate solubilizing bacteria.

Q.5 Long answer questions. (Each carry 8 marks)
1. Describe in brief carbon cycle.

2. Explain generation and decay of detritus ‘C’ compounds.

3. Explain phosphorous cycle and significance of ‘P’ compounds.
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Describe selenium cycle with significance.

Explain biochemistry of sulfate reduction.

Explain role of carbonic anhydrase in carbon cycle.

Explain role of phosphobacter and mycorrhizae in crop production.
Describe cellulose degradation in the soil along with microorganisms.
Explain the reactions involved in sulfur cycle.

0. Explain anaerobic degradation of

EYOoNo e

) illus nig
Mucor alternans
) Penicillium sp.

d) Bacillus cereus

6. The following doesn’t lead to toxicity of waste
a) Magnesium

b) Arsenic

) Lead

d) Chromium

7. Mercury is eliminated from animal body in
a) 2 months
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b) 2 years
) 18 months
d) 18 years

8. The following is not used to clear-out heavy metal contamination in environment
a) Bacteria

b) Fungi

) Algae

d) HzS

9. Bacteria help in metal ex
a) Oxidation of ore

b) Reduction of ore

c)

d)

10.
a)
b)
c)
d)

iron

t toxic form of arsenic.
is the biochemical modifig

9. Tellurium S 3
10. In E. coli, m e hyl group to
homocysteine, rest hioni

Q.3 Answer in one sente carries 1 mark)
1. Define biotransformation.
Ans: The changes that occur to a
2. Define ecological succession.
Ans: Ecological succession is a series of changes that 0
3. Name any two iron oxidizing bacteria.

Ans: Acidithiobacillus thiooxidans and Gallionella sp.
4. Name any two poisonous metal present in industrial effluents.

Ans: As, Zn, Ni and Cr

5. Define metalloids.

Ans: Metalloids are the elements that show the properties of both metals and non-metals.
6. Name any two bacteria that are responsible for degradation of pesticides.

an ecological community over time.
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Ans: Azotobacter sp. and Pseudomonas sp.

7. Give any two examples of chemical pesticides.

Ans: Carbamate and Organophosphate

8. Give any two examples of metalloids.

Ans: Arsenic and tellurium

9. Define acid mine drainage.

Ans: Acid mine drainage refers to the acidic water that forms when surface water and air are exposed to iron
sulfide, typically pyrite, a solid waste byproduct of coal mining.

10. Define primary succession.

Ans: Primary succession is type of ecolog
lifeless habitat.

and animals first colonize a barren,

Q.4 Short answer questi carry 4 marks)
Explain acid

=

2. Explain typ

3.

4.

5.

6.

7.

8.

9.

10.

Q.5Lo

1.

2.

3.

4, succession.

5. iochemistry of metal
6. ation of arseni
7. on oxidizing bz
8. '

9.

Department Of Microbiology , Shri. R.L.T. College Of Science, Akola
11




M.Sc I Microbiology Semester I Paper IV Environmental Microbiology

UnitV
Q.1 Choose the correct alternative. (Each carry 1 mark)
1. Direct leaching benefits the following bacteria
a) Autotrophic Bacteria
b) Heterotrophic Bacteria
) Chemotrophic Bacteria
d) Chemolithotrophic Bacteria

2. Bioleaching is done by
a) Protozoa

b) Bacteria

) Algae

d) All of the above

3. Bioleaching
a)
b)
c)
d)

4,
a)
b)
<)
d)

5.
a)
b)
c)
d)

6.
a)
b)
)
d)

7. The following fact
a) Particle size,
b) pH

) Pulp density
d) All of these

8. The following bioleaching processes involve piling up of uncrushed waste rock
a) In Situ

b) Dump Leaching

) Heap Leaching

d) Vat Leaching

9. The following is most suitable for bioleaching in a majority of the metals
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a) High pH

b) Low pH

) Neutral pH
d) Very High pH

10. Microbial catalysed redox reaction leads to metal
a) Mobilization
b) Immobilization
c) Reduction

d) Oxidation

11. The following is not in
a) Acidolysis

b) Complexolysis
c) Redoxolysis
d) Hydrolysis

inorganic acid found in 1
mmon bacteria used in biol€e€®

) of pyrite.
s intermediate.

y occurring
microorganis
2. Namea
Ans: Thiobacillus fé
metal bioleaching.

3. Define ore.
Ans: The naturally occurring
known as ore.

4. Whatis direct leaching?
Ans: Direct bioleaching uses minerals that are easily re e to oxidation to create a direct enzymatic strike
using the microorganisms to separate the metal and the ore.

5. Give any two applications of bioleaching.

Ans: Bioleaching can be used to extract metals from low concentration ores as gold that are too poor for other
technologies.

It can be used to partially replace the extensive crushing and grinding that translates to prohibitive cost and
energy consumption in a conventional process.

6. What s indirect bioleaching?

in the process of

value can be extracted is
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Ans: In the process indirect bioleaching, microbes are not in direct contact with minerals but leaching agent
produced by these microbes which oxidize the ores.
7. Define biodeterioration.
Ans: Biodeterioration is defined as any undesirable change in the property of the material caused by the vital
activities of organisms in that material.
8. Give any two examples of fungi that are responsible for biodeterioration of stone.
Ans: Epicoccum nigrum and Drechslera sp.
9. Give any two techniques used for bioleaching.
Ans: Heap leaching and slope leaching
10. Define biomiming.
Ans: Biomiming is the extraction g

erioration of stone work.
technique of bioleaching.

Department Of Microbiology , Shri. R.L.T. College Of Science, Akola
14




