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]nstructlﬂnﬁ: |. There are seven qlle’fl“@]'lﬁ in total
2. Answer a Compulsory Question (s) (CQ) in Section A

3. Answer any four (4) questions out of six in Section B

=

. There are 100 marks allocated to this paper

L

. Each question carries 20 marks
6. Where possible, illustrate your answers
7. Time allowed; Three (3) hours

8 When answering follow further instructions in the answer book
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SECTION A:Compulsory Question (CQ). Attempt all questions in this section.
Question One

a) Mrs. Shupani received a K200,000 loan from the CEEC Aquaculture seed lund (ASF) to do
fish farming at Mulakupikwa village, Chinsalh. She secured a 2-hectare farm land and engaged
Sepiso. a graduate from Kapasa Makasa University (KMU) to carry out soil tests. She used a 10
cm Auger with a diameter of 10 cm to get a field moist core which she oven dried at 105"'C. She
then calculated the bulk density of the oven dry core and found 1.05 g/em”. She placed the oven
dry core in a pan of water until it was water satiated. The oven dry soil and water at saturation

weighed 1.4Kg.

i) Calculate the volume of the field moist core? 2 Marks]
it} Calculate the total soil porosity. |4 Marks|
iii) Based on the results in b) what advise should Sepiso give Mrs. Shupami”? |2 Marks|

b) Below is an extract from the Soil Survey Report that Sepiso did at Mrs. Shupani’s farm land.

Carctully examine the report and answer the questions that follow below.

i_ljépth | Horizon Organic ' pH | Exchangeable Cations (cmol/Kg) |
| Carbon (%) Ca Mg |K | Na [ Al
05 | Ap 0.5 61 |14 35 Jos 0.2 143
15-25 A 0.8 163 |13.8 4.5 0.4 0.1 1.62
[ 25-30 E | 0.2 6 0.5 0.7 0.1 0.1 0.1
5080 | B 2 5 147 |5 0.3 02 |3
'80-120 (Bt |21 44 |15 6.1 0.3 0.2 4.67 |
120-150 | C 23 J41 |17 |63 04 (02 |4 |
i) Calculate the CEC and the percentage base saturation of each horizon. |6 Marks]

ii) In your opinion, do you think that this soil is good for pond aquaculture? If not. what

could be done to improve it? |12 Marks]

¢) Mention the factors that affect soil colour? |4 Marks|
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SECTION B: Attempt any four (4) questions from this section.
Question Two

With the aid of a well labelled illustration briefly explain

a) The pond soil profile. [10 marks)

b) The soil-water nutrient exchange in a typical freshwater fish pond. [10 marks|

Question Three
a) Mention the four (4) types of liming materials that you know. [4 marks|

b) Differentiate between the following terms as used in soil and water quality management:

i} Flocculation and coagulation [2 marks|
i) Odour masking and odour counteraction |2 marks|
iii) Mineralization and solubilization |2 marks]
¢) Briefly describe five (5) common waste water treatment practices |10 marks|

Question Four

a) Collowds are an important soil fraction due to the properties that make them. Explain in briet

the role they play in the transfer of minerals. [10 marks]
b) How would you treat sodic and alkaline soils? [10 marks|
Question Five

a) Discuss five soil ecosystem services [10 marks]|

b) Discuss the importance of soil amendments and explain their eftect on soils [10 marks]|
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Question Six

a) With the aid of a well labelled illustration briefly explain the water treatment methods in

aquaculture. [10 marks|
b) Microbes occupy an important place in the ecology of the water and sediment. Discuss.

[10 marks|
Question Seven
a) Based on their metabolisim discuss the classification of microbes. [10 marks]

b) With the aid of a well labelled diagram describe the phosphorus cycle in water. |10 marks)|

END OF EXAMINATION
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* KAPASA MAKASA UNIVERSITY

School of Natural Resources

Department of Agriculture and Aquatic Sciences

4 2023/24 SESSIONAL EXAMINATION

FA 230
Limnology
Date: 25/10/2023 |
Time: 09:00 — 12:00 Hrs

—

Instructions: . There are seven questions in total

2. Answer a Compulsory Question {(s) (CQ) in Section A

. Answer any four (4) questions out of six in Section B

tad

4. There are 100 marks aliocated to this paper

5. Each question carries 20 marks

=

. Where possible, illustrate your answers

7. Time allowed: Three (3) hours

8. When answering follow further instructions in the answer book

9. A scientific calculator is Allowed.
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SECTION A: Compulsory Question (CQ)
Question One.
a} The lake below is the world’s longest freshwater lake and the second deepest in the

world. It is673 kilometers long and about50 kilometers wide. It has a surface
area of 32,900 square kilometers. Study the map carefully and answer the questions that

follow.

2

‘;’ l—

=

2

ki

el

T T L]
29 30 31
Longitude (°E)
Source: Verburgetal, 2003 Ecological consequences of warming in Lake Tanganyika

(i) What is the maximum depth of this Lake (Z,,)? {1 mark)
(i)  Calculate the lake’s relative depth (Z,)? (1 mark)
(iii)  Briefly explain how this lake was formed? (5 mark)

(iv)  Owing to its depth, this lake has been described as Meromictic. Explain the

significance of this statement? (5 Marks)
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b) Illustrated below is Lake Tusha’s depth profile. The lake has a conical bottom as
indicated by frustra F. Use the information given in the table below to calculate the

Lake’s volume. (8marks)
Ao Z g
A A T 7
sl A T 1 iy - .
: A 2 : z
: 1 .
A3z ! 3
3 o =
D .
L 'I_ _ /s
v o B :
A: : ?,5_ :
2 . F * -
e B
Frustra Area (m)) Depth (m) -. Volume (m’)
A Ay =760 Z;=5
B A=650 | Z;=5
C Aq = 540 Z;=5
D [ As =430 Zy=5 )
E Ay, =320 Zy=5 !.
F As=210 Zs=5
_..__ Total Volume (m°)

SECTION B: Answer any four (4) questions
Question Two,

a) Rain water is not pure. Discuss? (10 marks)

b) Discuss the factors affecting the solubility of oxygen in Lakes (10 marks)

Question Three,

(a) With the aid of a well labelled illustration, describe the zonation of a typical lentic
ecosystem. (10 marks)

(b) Discuss the water regime of freshwater ecosystems. (10 marks)
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Question Four.

(a) Water has several characteristics that make it special when compared to other liquids.
Mention four (4) such characteristics and explain their importance in controlling the

physicochemical properties of lakes. (20 marks)

Question Five.

a) There are many factors responsible for various forms of vertical distribution of plankton
in Lakes. Mention five (5) such factors and explain how they influence these
distributions. (10 marks)

b) Describe the Phosphorus cycle in lake ecosystems. (10marks)

Question Six.

a) Plankton groups can be classified in different ways. Discuss the classiftcation of plankton
by size. (10 marks)
b) With the aid of a well-illustrated diagram describe the energy and nutrient flow of a typical

aquatic ecosystem. (10 marks)

Question Seven.

a) Discuss two (2) factors that influence the concentration of ions in water. (10 marks)

b) Distinguish between:

i) Autogenic and Allogenic plankton? (2 marks)
i)  Neustons and Nektons? (2 marks)
i) Holoplankton and Meroplankton? (2 marks)

¢) Mention four (4) water chemistry parameters used to determine the trophic states of
lakes. (4 marks)

END OF EXAMINATION
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KAPASA MAKASA UNIVERSITY

School of Natural Resources

Department of Agriculture and Aquatic Sciences

2023/24 SESSIONAL EXAMINATION

FA 230 |
Limnology

Date: 25/10/2023 i
Time: 09:00 — 12:00 Hrs

.! Instructions: 1. There are seven questions in total

2. Answer a Compulsory Question (s) (CQ) in Section A
3. Answer any four (4) questions out of six in Section B
4. There are 100 marks allocated to this paper

5. Each question carries 20 marks

6. Where possible, illustrate your answers

7. Time allowed: Three (3) hours

8. When answering follow further instructions in the answer book

9. A scientific calculator is Allowed. 5
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SECTION A: Compulsory Question (CQ)

Question One,

a) The lake below is the world’s longest freshwater lake and the second deepest in the
world., It is673 kilometers long and about50 kilometers wide. It has a surface
area of 32,900 square kilometers. Study the map carefully and answer the questions that

follow,
29
L
Rusizi
44
o
B
r|
W
-
Lukuga y
6+ 1
e 2
a4
T
29
Longitude {"E}
Source: Verburgetal., 2003 Ecological consequences of warming in Loke Tanganyika
(i) What is the maximum depth of this Lake (Z,,)? (1 mark)
{ii) Calculate the lake’s relative depth (Z,)? {1 mark)
(iii)  Briefly explain how this lake was formed? (5 mark)

(iv) Owing to its depth, this lake has been described as Meromictic. Explain the

significance of this statement? (5 Marks)
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b) Hiustrated below is Lake Tusha’s depth profile. The lake has a conical bottom as
indicated by frustra F. Use the information given in the table below to calculate the

Lake’s volume. (8marks)
An Lo
L A * _
i A : L . L JRTTIRT T
Y E, i
Ar z
c 1
AZ - - s TR _
p Tt
\é“l.d L /s
\\ E *,
As *I Is
< F1
e B
| Frustra Area (rn!} Depth (m) i Volume (m’i ) o
[ A Ag = 760 Zy=5
B A, = 650 Z:=5
£ [ A;=3540 Z:=5
D Ay =430 Za=35
E Ay=320 Zs=3
F As=210 Z=5
T Total Volume {m“} i

SECTION B: Answer any four (4) questions
Question Two.

a) Rain water is not pure. Discuss? {10 marks)

b) Discuss the factors affecting the solubility of oxygen in Lakes (10 marks)

Question Three.

(a) With the aid of a well labelled illustration, describe the zonation of a typical lentic
ecosystem. (10 marks)

(b) Discuss the water regime of freshwater ecosystems. (10 marks)
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Question Four.

(a) Water has several characteristics that make it special when compared to other liquids.
Mention four (4) such characteristics and explain their importance in controlling the

physicochemical properties of lakes. (20 marks)

Question Five.

a) There are many factors responsible for various forms of vertical distribution of plankton
in Lakes. Mention five (5) such factors and explain how they influence these
distributions. (10 marks)

b) Describe the Phosphorus cycle in lake ecosystems. (10marks)

Question Six.

a) Plankton groups can be classified in different ways. Discuss the classification of plankton
by size. (10 marks)
b) With the aid of a well-illustrated diagram describe the energy and nutrient flow of a typical

aquatic ecosystem. (10 marks)

Question Seven.

a) Discuss two (2) factors that influence the concentration of ions in water. (10 marks)

b) Distinguish between:

i) Autogenic and Allogenic plankton? (2 marks)
i) Neustons and Nektons? (2 marks)
1ii) Holoplankton and Meroplankton? (2 marks)
¢) Mention four (4) water chemistry parameters used to determine the trophic states of
lakes. (4 marks)
END OF EXAMINATION
4
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Sessional Examination 2023

Course Code: FA 270
Course Name: Genetics and Fish Breeding

Time Allowed: Three (3) Hours

DATE: 19 OCTOBER 2023

INSTRUCTIONS: 1. There are two sections in this paper (Section A and B)
2, Section A is COMPULSORY (question 1)
3. Attempt any four (4) questions in section B

4. Write your SIN Clearly
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SECTION A

QUESTION 1 (COMPULSORY)

a). State the genetic properties of a population. (2 marks)

b). Given that in 2 population some fish are red while some are green, as shown below.

RR Rr rr

- T el
"Red ed Graen
RR RR /s T
m @ ‘@iw
Red ed ‘Green
RH RR 3 RR &
ERL d ' EREd iined:

c). Given that red (R) is dominant over green (r)

i. Calculate the frequency of each allele (allele frequency). (2 marks)
ii. Calculate the genotypic frequency. (2 marks)

iii. Calculate the phenotypic frequency. (2 marks)

d). A student carried out a feed trial to assess the growth performance of 500 Tilapia. At the end
of the trial, it was found that 480 were growing fast whereas 20 were slow-growing. In a highly
unlikely circumstance, it was found that growth was genetic rather than environmental, if these
traits involve dominant and recessive alleles, and if the 20 fish represent the frequency of the

homozygous recessive condition, please calculate the following:

i The frequency of the recessive allele. (2 marks)
i, The frequency of the dominant allele. (3 marks)

iii. The frequency of heterozygous individuals. (3 marks)

e). Within a population of goldfish, the color brown (B) is dominant over the color white (b), and,
39% of all goldfish are white. Given this simple information, calculate the following:
i. The percentage of goldfish in the population that are heterozygous. (3 marks)

ii. The frequency of homozygous dominant individuals. (3 marks)
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SECTION B (ANSWER ANY FOUR (4) QUESTIONS)

QUESTION 2

a) What is a gene? (2 marks)

b) What is an allele, give an example. (2 marks)

¢) Define homozygosity (homozygous), and give an example. (2 marks)

d) What is Heterozygosity (Heterozygous), give an example? (2 marks)

¢) Describe Incomplete-Dominance. (2 Marks)

f) State the three types of RNAs found in the somatic cells of fish. (4 marks)
g) What is wild type in genetics? (2 marks)

h) In what type of cells does mitosis take place, state the stages of mitosis. (4 marks)
QUESTION 3

a) State Mendel's Law of Segregation and Law of Independent Assortment? (3 marks)

b) A geneticist crossed a yellow koi carp with a white Koi Carp, explain why all of the F1
offspring have red phenotypes. (3 marks)

¢) Based on Mendel's observations, a dominant allele ‘G’ produces grey guppies. Its
recessive allele *g” produces gold guppies. A group of homozygous grey guppies and gold
guppies were crossed and produced F1 offspring which were all heterozygotes (Gg) grey
guppies were selfed (crossed). Determine the expected genotypic and phenotypic ratios
obtained after crossing the F1 offspring. (6 marks).

d) A plant breeder crossed a plant that has a round yellow seed plant with another variety that
has a wrinkled green seed. Then the F| were selfed. Given that yellow is dominant over
green and Round/Smooth shape is dominant over wrinkled shape, let Y=yellow, y=green,
R=round/smooth, and r=wrinkled. Predict the genotypic and phenotypic of F1 and F2
offspring. (8 marks).
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QUESTION 4.

a) What is cytogenetics? (2 marks)

b) What is the importance or use of cytogenetic research (chromosome research in
aquaculture)? (3 marks)

¢) State and briefly explain chromosome manipulation methods. (5 marks)

d) Describe androgenesis and its application in aquaculture. (5 marks)

e) Give a brief description of triploid and tetraploid fishes. (2 marks)

f) What is the difference between interspecific hybrids and intergeneric hybrids? (3 marks).

QUESTION 5.

a) What are genetic interactions? (3 marks)

b) State 2 type of genetic interaction you know. (2 marks)

¢) State and give a brief explanation of one type of sexuality or sex determination in fish. (8
marks)

d) Give an explanation of the secondary sexual characteristics in fish, (7 marks).

QUESTION 6

a) What are quantitative and qualitative traits (phenotypes), give examples. (3marks)
b) Give a brief description of the genotypic value. (3 marks)

¢) Give a brief description of the environmental deviation. (3 marks)

d) Why do we need genetically improved stocks in aquaculture? (4 marks)

¢) Why do we need genetic variation in selection breeding? (4 marks)

f) List the guidelines for the selection of broodstock or brooders. (3 marks)
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QUESTION 7
a). List two types of selective breeding methods (programs). (3 marks)

b). A geneticist was tasked to carry out a selection of the candidate breeder from a population of

679, 450 fish. Calculate the number of fish required if the;

1 selection intensity is the top 5%? (2 marks)
1l selection intensity is the top 10%? (2 marks)

1l selection intensity is the top 15%? (2 marks)

¢). The hatchery is to produce 158,850 fry per month with brooders that have an average body

weight of 450g. Find how many female and male brooders are needed.

1. [fthe sex ratio is 1 male: 3 females. (2 marks)

1. [fthe sex ratio is 1 male: 2 females. (2 marks)

ni. If the price of one brooder is k12, calculate how much it may cost to buy all the brooders.
a. If the sex ratio is 1 male: 3 females (2 marks)

b. If the sex ratio is 1 male: 2 females (2 marks)

d). You are to produce 750kg feed containing 17 alpha methyltestosterone hormones to reverse
the sex of your Qoreochromis andersonii fry. Calculate how much of each ingredient is needed to

prepare this feed. (3 marks)

The End

Good LUCK!!!!

0 Kapasa Makasa University Library O



TrRFRSAMANES, I

KAPASA MAKASA UNIVERSITY
DEPARTMENT OF AGRICULTURE AND AQUATIC SCIENCES

[FA 210]

[ICHTHYOLOGY]
[DATE: 17.10.2023]

[TIME: 14:00-17:00HRS]

Instructions: 1. There are seven questions in total
2. Answer a Compulsory Question (CQ) in Section A
3. Answer any Four (4) questions out of Six (6) in Section B
4. Each question carries 20 marks
5. Where possible, illustrate your answers
6. Time allowed: Three (3) hours
7. When answering follow further instructions in the answer book
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[ICHTHYOLOGY]

SECTION A:

COMPULSORY QUESTION (CQ)

Question One

(a)  Describe the Primary Roles of the intestine and pancreas relative to
digestion in fishes [10 Marks]

(b)  What morphological characteristics make the gills of fishes very
efficient at extracting oxygen from water? [6 Marks]

(c) During gas exchange at the tissues carbonic acid and hydrogen
ions are formed. How does this influence the hemoglobin affinity for
oxygen? [4 Marks]

SECTION B:

Answer any four (4) questions from this section

Question Two

(a) True or False (Circle correct answer)

1. Fishes have excellent hearing True False [0.5 Marks]
2. Most fishes are positively buoyant True False [0.5 Marks]
3. Most species of fishes are found in marine systems True  False
[0.5 Marks]

4. All jawless fish groups are extinct True False [0.5 Marks]

5. Sharks and rays are classified in Chondrostei True False [0.5 Marks]

]
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6. Placoderms were first group to have branchiostegal rays True
False [0.5 Marks]

7. Lunate tail fins are present in slow swimming fishes True False [0.5

Marks]

8. The homocercal tail is a derived character in Teleostei True False [0.5

Marks]

9. Oxygen binding pigments in muscle tissue are hemoglobin True
False [0.5 Marks]

10. The order Myxiniformes are lamprey True False (0.5 Marks]

(b)  Multiple Questions (Circle the correct Answer)

1. A species that lives mainly in freshwater but spawns in the ocean would
be termed [0.5 Marks]
a. oceanadromous
b. catadromous
c. diadromous
d. anadromous

e. oceanadromous

2. What is the primary reproductive strategy of most fish species? [0.5
Marks]
a) Live bearing
b) Egg laying
c) Parthenogenesis
d) Asexual reproduction

3. What type of fish are characterized by a bony skeleton, scales, and two
sets of paired fins? [0.5 Marks]
a) Cartilaginous fish
b) Bony fish
¢) Amphibians
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d) Reptiles

4. What is the function of the lateral line system in fish? [0.5
Marks]

a) Detects vibrations in the water

b) Helps with balance and orientation

c) Facilitates communication with other fish

d) All of the above

5. Which fish species is known for its ability to change colour to blend in
with its surroundings? [0.5 Marks]

a) Clownfish
b) Electric eel
c) Cuttlefish
d) Shark

6. What is the primary function of the gills in fish? [0.5 Marks]
a) To extract oxygen from the water
b) To filter out impurities from the water
¢) To excrete waste products

d) To aid in buoyancy control

7. Which fish species is known for its ability to survive in both freshwater
and saltwater environments? [0.5 Marks]
a) Salmon
b) Eel
¢) Tilapia
d) Catfish
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8. Which fish species are known for their ability to generate electric fields
for navigation and communication? [0.5 Marks]
a) Electric eels
b) Tuna
¢) Salmon
d) Clownfish

9. What is the primary diet of most shark species? [0.5
Marks]

a) Plankton

b) Fish and marine mammals

c) Seaweed

d) Crustaceans

10. What is the primary function of the dorsal fin in fish? [0.5 Marks]
a) To aid in propulsion
b) To provide stability and balance
c¢) To protect against predators

d) To aid in sensing vibrations in the water

11. What is the process by which fish are able to extract oxygen from the
water? [0.5 Marks]

a) Respiration

b) Osmoregulation

c) Gas exchange

d) Digestion

12. If you were an ichthyologist, and you wanted to see where a particular
fish would swim during its life, what could you do? [0.5 Marks]
a) Tag the fish so you could follow it around
b) Collect it as a specimen
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c) You could not do anything
d) Putitin a big tank

13. The aquatic organism which can withstand wider range of salinity is
known as [0.5 Marks]
a. Estuarine

Oligahaline
Stenchaline
Euryhaline

@ & 0 O

None of the above

(c) Write Shorter Answers

1. In some fishes, males deploy alternative reproductive tactics (or
polymorphic life histories). Briefly describe the “sneaker” male
phenomenon and hypothesize why this represents an evolutionary stable

strategy. [2.5 Marks]

2 Why do fish swim in schools? [1 Marks]

3. How do fish sleep? [2 Marks]

4, Do fish feel pain? [1.5 Marks]

5. Define Ichthyology and the role of an Ichthyologist [2.5 Marks]
6
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Question Three

(a) The osmoregulatory sirategies pertaining to salt-water balance in fishes
can be classified into four primary strategies. It is imperative to elucidate
each of these strategies and their functioning in diverse fish species [12
Marks].

(b) What are the morphological and functional characteristics of the kidney in
cartilaginous fishes, particularly in relation to the process of urea
reabsorption? [8 marks]

Question Four
(a) What is the difference between genus and species in fishes?  [6 Marks]
(b) Mention 10 Characteristic of fish [6 Marks]
(c) What is the external anatomy and morphology of a fish? [6 Marks]

(d) What are the two main classes into which fishes are divided? [2 Marks]

Question Five
(a) Distinguish the differences between the Nerves and Neurons [6 Marks]

(b)  Outline important functions performed by hemoglobin [4 Marks]

Question Six

(a) What are the major chemoreception roles that impact on the lives and
behaviour of fishes? [10 Marks]

(b) (i} Draw and label the various chambers of fish heart? [4  Marks]

(ii) Outline the structural and functional units of fish heart?  [6 Marks]
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Question Seven

Write short notes on:

(i) Qogenesis [4 Marks]
(ii) Spinal cord [4 Marks
(iiy  Otoliths [4 Marks]
(iv) The Liver [4 Marks]
(v) Pyloric Caeca [4 Marks]

THE END -GOOD LUCK
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KAPASA MAKASA UNIVERSITY
DEPARTMENT OF AGRICULTURE AND AQUATIC SCIENCES

[FA 210]

[ICHTHYOLOGY]
[DATE: 17.10.2023]

[TIME: 14:00-17:00HRS]

Instructions: 1. There are seven questions in total
2. Answer a Compulsory Question (CQ) in Section A

3. Answer any Four (4) questions out of Six (6) in Section B

4, Each question carries 20 marks

5. Where possible, illustrate your answers

6. Time allowed: Three (3) hours

7. When answering follow further instructions in the answer book
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[ICHTHYOLOGY]

SECTION A:

COMPULSORY QUESTION (CQ)

Question One

(a) Describe the Primary Roles of the intestine and pancreas relative to
digestion in fishes [10 Marks]

(b}  What morphological characteristics make the gills of fishes very
efficient at extracting oxygen from water? [6 Marks]

(c) During gas exchange at the tissues carbonic acid and hydrogen
ions are formed. How does this influence the hemoglobin affinity for
oxygen? [4 Marks]

SECTION B:

Answer any four (4) questions from this section

Question Two

(a) True or False (Circle correct answer)

1. Fishes have excellent hearing True False [0.5 Marks]
2. Most fishes are positively buoyant True False [0.5 Marks]
3. Most species of fishes are found in marine systems True  False
[0.5 Marks]

4. All jawless fish groups are extinct True False [0.5 Marks]

5. Sharks and rays are classified in Chondrostei True False [0.5 Marks]

b
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6. Placoderms were first group to have branchiostegal rays True
False [0.5 Marks]

7. Lunate tail fins are present in slow swimming fishes True False [0.5

Marks]

8. The homocercal tail is a derived character in Teleostei True False [0.5

Marks]

9. Oxygen binding pigments in muscle tissue are hemoglobin True
False [0.5 Marks]

10. The order Myxiniformes are lamprey True False [0.5 Marks]

(b) Multiple Questions (Circle the correct Answer)

1. A species that lives mainly in freshwater but spawns in the ocean would
be termed [0.5 Marks]
a. oceanadromous
b. catadromous
c. diadromous
d. anadromous

e. oceanadromous

2. What is the primary reproductive strategy of most fish species? [0.5
Marks]
a) Live bearing
b) Egg laying
c¢) Parthenogenesis
d) Asexual reproduction

3. What type of fish are characterized by a bony skeleton, scales, and two
sets of paired fins? [0.5 Marks]
a) Cartilaginous fish
b) Bony fish
¢) Amphibians
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d) Reptiles

4. What is the function of the lateral line system in fish? [0.5
Marks]

a) Detects vibrations in the water

b) Helps with balance and orientation

c) Facilitates communication with other fish

d) All of the above

5. Which fish species is known for its ability to change colour to blend in
with its surroundings? [0.5 Marks]

a) Clowntish
b) Electric eel
c) Cuttlefish
d) Shark

6. What is the primary function of the gills in fish? [0.5 Marks]
a) To extract oxygen from the water
b) To filter out impurities from the water
c) To excrete waste products
d) To aid in buoyancy control

7. Which fish species is known for its ability to survive in both freshwater
and saltwater environments? [0.5 Marks]
a) Salmon
b) Eel
¢) Tilapia
d) Catfish
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8. Which fish species are known for their ability to generate electric fields
for navigation and communication? [0.5 Marks]
a) Electric eels
b) Tuna
c) Salmon
d) Clownfish

9. What is the primary diet of most shark species? [0.5
Marks]

a) Plankton

b) Fish and marine mammals

c) Seaweed

d) Crustaceans

10. What is the primary function of the dorsal fin in fish? [0.5 Marks]
a) To aid in propulsion
b) To provide stability and balance
c¢) To protect against predators
d) To aid in sensing vibrations in the water

11. What is the process by which fish are able to extract oxygen from the
water? [0.5 Marks]

a) Respiration

b) Osmoreguiation

c) Gas exchange

d) Digestion

12. If you were an ichthyologist, and you wanted to see where a particular
fish would swim during its life, what could you do? [0.5 Marks]
a) Tag the fish so you could follow it around

b) Collect it as a specimen
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¢) You could not do anything
d) Putitin a big tank

13. The aquatic organism which can withstand wider range of salinity is
known as [0.5 Marks]
a. Estuarine

Oligahaline
Stenohaline
Euryhaline

©C a o o

None of the above

() Write Shorter Answers

i In some fishes, males deploy altermnative reproductive tactics (or
polymorphic life histories). Briefly describe the “sneaker” male
phenomenon and hypothesize why this represents an evolutionary stable

strategy. [2.5 Marks]

2. Why do fish swim in schools? [1 Marks]

3. How do fish sleep? [2 Marks]

4. Do fish feel pain? [1.5 Marks)

5. Define Ichthyology and the role of an Ichthyologist [2.5 Marks)
6
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Question Three

(a) The osmoregulatory strategies pertaining to sait-water balance in fishes
can be classified into four primary strategies. It is imperative to elucidate
each of these strategies and their functioning in diverse fish species [12
Marks].

(b) What are the morphological and functional characteristics of the kidney in
cartilaginous fishes, particularly in relation to the process of urea
reabsorption? [8 marks]

Question Four

(a) What is the difference between genus and species in fishes? [6 Marks]

(b) Mention 10 Characteristic of fish [6 Marks]

(c) What is the external anatomy and morphology of a fish? [6 Marks]

(d) What are the two main classes into which fishes are divided? [2 Marks]

Question Five
(a)  Distinguish the differences between the Nerves and Neurons [6 Marks]

(b)  Outline important functions performed by hemoglobin [4 Marks]

Question Six

(a) What are the major chemoreception roles that impact on the lives and
behaviour of fishes? [10 Marks]

(b) (i) Draw and label the various chambers of fish heart?  [4 Marks]

(i} Outline the structural and functional units of fish heart? [6 Marks]
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Question Seven

Write short notes on:

(i) QOogenesis [4 Marks]
(iy  Spinal cord [4 Marks
(iii) Otoliths [4 Marks]
(iv) The Liver [4 Marks]
(v)  Pyloric Caeca [4 Marks]

THE END -GOOD LUCK
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KAPASA MAKASA UNIVERSITY
SCHOOL OF NATURAL RESOURCES
DEPARTMENT OF AGRICULTURE AND AQUATIC SCIENCES

BSc Fisheries and Aquaculture

Sessional Examination 2023
Course Code: FA 270
Course Name: Genetics and Fish Breeding
Time Allowed: Three (3) Hours

DATE: 19 OCTOBER 2023

INSTRUCTIONS: 1. There are two sections in this paper (Section A and B)
2. Section A is COMPULSORY (question 1)

3. Attempt any four (4) questions in section B

4. Write your SIN Clearly
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SECTION A
QUESTION 1 (COMPULSORY)
a). State the genetic properties of a population. (2 marks)

b). Given that in a population some fish are red while some are green, as shown below.,

. W,
@ EIH:" Gre
ed Green

rr

RR
-y ol
@ ;;:;:-5_;-:!
ed ‘Green
RH RR & RR &
iﬂed EREd 'iﬂed

. Given that red (R) is dominant over green (r)

i. Calculate the frequency of each allele (allele frequency). (2 marks)
ii. Calculate the genotypic frequency. (2 marks)

iii. Calculate the phenotypic frequency. (2 marks)

(j) 4. A student carried out a feed trial to assess the growth performance of 500 Tilapia. At the end
of the trial, it was found that 480 were growing fast whereas 20 were slow-growing. In a highly
unlikely circumstance, it was found that growth was genetic rather than environmental, if these
traits involve dominant and recessive alleles, and if the 20 fish represent the frequency of the

homozygous recessive condition, please calculate the following:

I The frequency of the recessive allele. (2 marks)
il. The frequency of the dominant allele. (3 marks)

1. The frequency of heterozygous individuals. (3 marks)

d @ Within a population of goldfish, the color brown (B) is dominant over the color white (b), and,
39% of all goldfish are white. Given this simple information, calculate the following:
i. The percentage of goldfish in the population that are heterozygous. (3 marks)

ii. The frequency of homozygous dominant individuals. (3 marks)
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SECTION B (ANSWER ANY FOUR (4) QUESTIONS)

QUESTION 2

a) What is a gene? (2 marks)

b) What is an allele, give an example. (2 marks)

¢) Define homozygosity (homozygous), and give an example. (2 marks)

d) What 1s Heterozygosity (Heterozygous), give an example? (2 marks)

) Describe Incomplete-Dominance. (2 Marks)

f) State the three types of RNAs found in the somatic cells of fish. (4 marks)
g) What is wild type in genetics? (2 marks)

h) In what type of cells does mitosis take place, state the stages of mitosis. (4 marks)
QUESTION 3

a) State Mendel’s Law of Segregation and Law of Independent Assortment? (3 marks)

b) A geneticist crossed a yellow koi carp with a white Koi Carp, explain why ail of the F1
offspring have red phenotypes. (3 marks)

¢) Based on Mendel’s observations, a dominant allele ‘G’ produces grey guppies. Its
recessive allele ‘g” produces gold guppies. A group of homozygous grey guppies and gold
guppies were crossed and produced F1 offspring which were all heterozygotes (Gg) grey
guppies were selfed (crossed). Determine the expected genotypic and phenotypic ratios
obtained after crossing the F1 offspring. (6 marks).

d) A plant breeder crossed a plant that has a round yellow seed plant with another variety that
has a wrinkled green seed. Then the F; were selfed. Given that yellow is dominant over
green and Round/Smooth shape is dominant over wrinkled shape, let Y=yellow, y=green,
R=round/smooth, and r=wrinkled. Predict the genotypic and phenotypic of F1 and F2
offspring. (8 marks).
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QUESTION 4.

a) What is cytogenetics? (2 marks)

b) What is the importance or use of cytogenetic research (chromosome research in
aquaculture)? (3 marks)

¢) State and briefly explain chromosome manipulation methods. (5 marks)

d) Describe androgenesis and its application in aquaculture. (5 marks)

e) Give a brief description of triploid and tetraploid fishes. (2 marks)

f) What is the difference between interspecific hybrids and intergeneric hybrids? (3 marks).

QUESTION 5.

a) What are genetic interactions? (3 marks)

b) State 2 type of genetic interaction you know. (2 marks)

¢) State and give a brief explanation of one type of sexuality or sex determination in fish. (8
marks)

d) Give an explanation of the secondary sexual characteristics in fish. (7 marks).

QUESTION 6

a) What are quantitative and qualitative traits (phenotypes), give examples. (3marks)
b) Give a brief description of the genotypic value. (3 marks)

¢) Give a brief description of the environmental deviation. (3 marks)

d} Why do we need genetically improved stocks in aquaculture? (4 marks)

e} Why do we need genetic variation in selection breeding? (4 marks)

f) List the guidelines for the selection of broodstock or brooders. (3 marks)
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QUESTION 7
a). List two types of selective breeding methods (programs). (3 marks)

b). A geneticist was tasked to carry out a selection of the candidate breeder from a population of

679, 450 fish. Calculate the number of fish required if the;

i selection intensity is the top 5%7 (2 marks)
i selection intensity is the top 10%? (2 marks)

11 selection intensity is the top 15%7 (2 marks)
¢). The hatchery 1s to produce 158,850 fry per month with brooders that have an average body

weight of 450g. Find how many female and male brooders are needed.

1. Ifthe sex ratio is 1 male: 3 females. (2 marks)

1, If the sex ratio is | male: 2 females. (2 marks)

u1. Ifthe price of one brooder is k12, calculate how much it may cost to buy ali the brooders.
a. If the sex ratio is 1 male: 3 females (2 marks)

b. If the sex ratio is 1 male: 2 females (2 marks)

d). You are to produce 750kg feed containing 17 alpha methyltestosterone hormones to reverse
the sex of your Ooreochromis andersonii fry. Calculate how much of each ingredient is needed to

prepare this feed. (3 marks)

The End

Good LUCK!!!!
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KAPASA MAKASA UNIVERSITY
SCHOOL OF NATURAL RESOURCES

DEPARTMENT OF AGRICULTURE AND AQUATIC SCIENCES

Sessional Examination 2023
Course Code: SA 220
Course Name: AQUACULTURE AND APICULTURE

Time Allowed: Three (3) Hours

DATE: 20™ OCTOBER 2023

INSTRUCTIONS:
' 1. There are THREE sections in this paper (Section A, B and C)

2. Section A is COMPULSORY (question 1) '
3. Attempt any TWO questions in section B; and any TWO questions from section C

4. Question 1a to answered in the same booklet as Section B

| 5. Question 1b to be answered in the same booklet as Section C

6. Submit TWO separate answer booklets for section B and section C I
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SECTION A
QUESTION One (COMPULSORY)

a) In your own words, please differentiate the following terms used in aquaculture:

i.  Tank aquaculture and Raceways (2 marks)
ii.  Freshwater and brackish water (2 marks)
iii. Semi-intensive and tank aquaculture (2 marks)
iv.  Floating feed and sinking feed (2 marks)
v.  Agquaculture and agriculture (2 marks)

b) Uncle Pojana, a small-scale farmer in Nkenyauna settlement scheme in Kasempa District
wants to expand his production of honey and wax on his piece of land whose dimensions is
50.8m in width and 88.7m length. He has been spacing his hives at 10m apart. Mr Pojana now

wants to reduce this spacing to Sm apart.

i. How many hives does he have when the spacing is 10m apart? [2 marks]
ii. If he reduces the spacing to 5m apart, how many hives will his piece of land

accommodate? [2 marks]
iii. In order to maintain his productivity with the new spacing, what measures should he

take? [6 marks]

SECTION B (ANSWER ANY TWO (2) QUESTIONS)

Question Two

a. Briefly discuss the benefits of aquaculture at the household level. (10 marks)
b. Give a brief description of how you can conduct a site selection of an aquaculture facility of

your choice. (8 marks)

Question Three
a) Write brief notes on each of the following:
(i) Mono-sex culture as a method of controlling reproduction in tilapia. (5 marks)
(ii) State any five factors affecting primary production in water. (5 marks)
b) Give a brief description of how you can conduct a site selection of an aquaculture facility of

your choice. (10 marks)
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Question Four

a) With clear examples, explain the concept of an integrated agriculture aquaculture (IAA)
system. (6 marks)
b) In the Zambian context, state three challenges that would hinder the adoption of the
recirculation aquaculture system (RAS). (6 marks)

¢) Briefly discuss some of the benefits of fencing an aquaculture facility. (8 marks)

SECTION C : Choose Two Questions from this section
Question Five

a) Discuss the four effects of bark harvesting for hive construction on forest resources [8 marks]

b) What are the measures used to control spread of acarine bee disease in the apiary? [12 marks]

Question Six

a) Give reasons as to why apiculture farmers should harvest their honey during the day?

[12 marks]
b) What are the ecological variables that play an important role for bees and beekeeping
activities? {8 marks]
Question Seven
a) Discuss the importance of the three types of bees found in the colony {9 marks]
b) What is the importance of scouting by field bees in a colony? [1 mark]
¢) Explain how Apiculture can contribute to well-being of households in Rural Parts of Zambia?
[5 marks]

d) What is the role of the extension service in the promotion of apiculture in Zambia?
[5 marks)

The End

I Wish You All The Best!!!!
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KAPASA MAKASA UNIVERSITY
DEPARTMENT OF AGRICULTURAL AND AQUATIC SCIENCES
CHINSALI, MUCHINGA PROVINCE
BIOCHEMISTRY - FA 220
DEFFERED SESSIONAL EXAMINATION

NOVEMBER 2023

INSTRUCTIONS TO CANDIDATE

1. Time allowed is THREE HOURS

2. Remember to write your identity number on the provided answer sheets
3. Read the instructions carefully before attempting the questions

4. All questions carry equal marks (20 Marks)

5. Attempt any Five questions

6. Question ONE is Compulsory

CELLPHONES & PROGRAMMABLE CALCULATORS ARE NOT ALLOWED IN THE
EXAMINATION ROOM

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO BY THE
INVIGILATOR
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Question One
1. Attempt any four of the following;
A. State the circumstances under which farm animals can oxidatively
degrade amino acids {5 Marks)

B. Mention the significance of feedback inhibition in biochemical reactions

in farm animals (S Marks)
C. Illustrate the fate of pyruvate (5 marks)
D. State the features that make water a cradle of life (5 marks)
E. Describe the basic structure of nucleotide (S Marks)

Question two

2. Discuss some of the factors that would affect the function of Hexokinase in food

animals {20 marks)

Question three
3. In your elementary Biology and perhaps Home Economics, the importance of
Lipids has emphasized before. Re-enforced in Biochemistry and yet to be
repeated in Animal Nutrition, kindly elaborate how these lipids are absorbed,
transported and presented for instance to biceps muscles to support the work
of the muscle or any other tissue in food animals.

(20 Marks)

Question four

4. Maize bran and other feeding stuffs continue to holistically support the growth
and performance of food animals. Based on your rare and strong knowledge of
biochemical pathways, discuss the major reactions involved in the pay-off

2
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phase of glycolysis in most farm animals. (20

Marks)

Question five

5. All that which is ingested mostly ends up contributing to the Central TCA cycle
in food animals. Many reactions also have they raw materials supplied by the
TCA cycle to promote good animal reproductive and productive performance.
Kindly explain this TCA cycle to Mr Nkowani, an overzealous farmer but a

Geologist who boasts of being “well read” (20 Marks)

Question Six

6. Hormones, released in minute gquantities yet have a profound effect in food
animals continue to play a crucial role in promoting animal reproduction and
production. However, unregulated hormones can produce undesirable results
such as diseases and abnormal phenotypic expressions. Based on good
understanding of Biochemistry, kindly elaborate how hormone are regulated in

the body. (20 Marks)

Question Seven

7. Biochemistry lays a strong foundation in understanding virology, immunology,
animal nutrition, physiology and several other key specialties. Therefore,
demonstrate your clear knowledge of cellular structure with respect to

biochemical activities related to each cellular organelle. (20 Marks)

O Kapasa Makasa University Library O



g et B

L

Yy
KAPASA MAKASA UNIVERSITY

CHINSALI, MUCHINGA PROVINCE
APPLIED BIOCHEMISTRY - FA 220
END OF YEAR FINAL EXAMINATION

OCTOBER 2023

INSTRUCTIONS TO CANDIDATES

1. Time allowed is THREE (3) HOURS

2. Remember to write your identity number on the provided answer sheets
3. All questions carry equal marks (20 Marks)

4. Question ONE is compulsory

5. Attempt any FOUR questions

CELLPHONES & PROGRAMMABLE CALCULATORS ARE NOT ALLOWED IN THE EXAMINATION
ROOM

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO BY THE INVIGILATOR
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QUESTION ONE

1. Nutrition plays an important role in farm animal production. With your knowledge of

Biochemistry, kindly attempt any four:

A. Illustrate the different components of feed (5 marks)
B. State the features of common monosaccharides (5 marks)
C. State the properties of water that make it the cradle of life (5 marks)

D. Why is fat a better energy storage form than CHOs in animals (5 marks)

E. Mention the sources of water and effects of low water in animal? (5 marks)

QUESTION TWO

2. Optimum feeding for food animal is crucial to attain some retain on investment.
However, failure to properly balance the diet may result in losses due limited optimal
resource utilization and increased wastage. Mr Kayombo is a neophyte weekend farmer
and hires you for consultation to explain biochemically how nutrients influence
profitability. Kindly demonstrate to Mr Kayombo:

A. How excess carbohydrates can be converted and stored in the form of lipids in

the body of a boar if not feed a properly balanced diet? (10 marks)
B. How lipid and glucose metabolism is tightly linked (10 marks)
QUESTION THREE

3. Proteins form an integral component of living organisms and have profound effects on
gither livestock and fisheries production or aquaculture production.
4.1. Discuss the importance of proteins in animal production (10 marks)
4.2. Describe the structure of amino acid (5 marks)
4.3. Explain the biochemical basis of supplementing indispensable amino acids in

animals’ diets including humans (5 marks)
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QUESTION FOUR

4. Biochemistry is a strong bedrock upon which the future of the livestock and fisheries
subsector depend. Its understanding and application has potential to transform the
industry. Knowing so well that most activities occur at tissue and cellular level,
demonstrate your clear knowledge of cellular structure with respect to biochemical
activities in each cellular organelle in an ox at Golonita farms. (20 Marks)

QUESTION FIVE

5. Vitamins and minerals are crucial dietary components of an animal’s diet to promote

and support optimum food animal production and reproduction. Kindly:

A. Indicate the different classes of minerals (10 marks)
B. State the deficient signs associated with minerals (10 marks)
QUESTION SIX

6. Application of molecular techniques in modern biological sciences cannot be not be
over-emphasized including the livestock sector such gene preservation, disease

diagnosis and improved livestock and fisheries production. Bearing this in mind and

with the aid of sketch, explain how DNA replication occurs. (20 marks)
QUESTION SEVEN
7. Describe how food animals absorb and transport dietary lipids (20 marks)
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| KAPASA MAKASA UNIVERSITY

School of Natural Resources

; Department of Agriculture and Aquatic Sciences

2023/24 SESSIONAL EXAMINATION

FA 250
| Soil and Water Quality Management
Date: 20™ October, 2023

Time: 09:00 — 12:00 Hrs

Instructions: I. There are seven questions in total
2. Answer a Compulsory Question (s) (CQ) in Section A
3. Answer any four (4) questions out of six in Section B
4. There are 100 marks allocated to this paper
5. Each question carries 20 marks
. 6. Where possible, illustrate your answers
7. Time allowed: Three (3) hours

8. When answering follow further instructions in the answer book
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SECTION A:Compulsory Question (C(Q). Attempt all questions in this section.
Question One

a) Mrs. Shupani received a K200,000 loan from the CEEC Aquaculture seed fund (ASF) to do
fish farming at Mulakupikwa village, Chinsali. She secured a 2-hectare tarm land and engaged
Sepiso. a graduate from Kapasa Makasa University (KMU) to carry out soil tests. She used a 10
cm Auger with a diameter of 10 cm to get a field moist core which she oven dried at 105"C. She
then calculated the bulk density of the oven dry core and found 1.05 g/em”. She placed the oven
dry core in a pan of water until it was water satiated. The oven dry soil and water at saturation

welghed | 4Kg.

@ Calculate the volume of the field moist core? [2 Marks]
b Calculate the total soil porosity. |4 Marks]

Q Based on the results in b) what advise should Sepiso give Mrs. Shupani? |2 Marks]

b) Below is an extract from the Soil Survey Report that Sepiso did at Mrs. Shupani’s farm land.

Carefully examine the report and answer the questions that follow below.

Depth | Horizon | Organic pH | Exchangeable Cations (cmol/Kg)
| Carbon (%) - Ca | Mg K [Na LAl

05 Ap 0.5 6.1 |14 3.5 |05 02 | 143
(1325 | A 0.8 163 [138 |45 |04 01 | 162
2550 |E |02 6 |05 |07 0.1 0.1 |01

'50-80 |B 2 5 147 |5 0.3 0.2 3

'80-120 | Bt 2.1 44 |15 61 |03 0.2 4.67

120-150 | C 2.3 41 |17 63 |04 |02 |4

i} Calculate the CEC and the percentage base saturation of each horizon. |6 Marks|

it} In your opinion, do you think that this soil is good for pond aquaculture? 1f not. what

could be done to improve it? |2 Marks]

¢) Mention the factors that affect soil colour? ; [4 Marks|
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