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 Part III: Biology (Answers and Explanations)

B1. (1.8pt)

I: 

Experiment

II: 

Food (grain)

III: 

Chickens used in

experiment

Expected outcome (A-F), depending on

cause of beriberi

IV:  Bacterial

infection

V: Thiamine

deficiency

1 Unpolished
One sick and two

healthy (0.6pt)

D: The bacteria

from the sick

chicken is

expected to

spread to the

other two

healthy

chickens, thus

resulting in (D)

three sick

chickens.

C: The sick chicken is

expected to recover,

resulting in (C) three

healthy chickens.

2 Polished Four healthy (0.6pt)

E: In this group,

there is no sick

chicken, thus

the four

chickens are

expected to

remain as (E)

four healthy

chickens.

F: Consuming food

with low thiamine

should result in

thiamine deficiency,

thus the answer is (F)

four sick chickens.

3 Unpolished Two healthy (0.6pt)

A: In this group,

there is no sick

chicken, thus

the two

chickens are

expected to

remain as (A)

two healthy

chickens.

A: Unpolished grain

contains thiamine,

thus consumption of

unpolished grain by

healthy chickens

should not make them

sick, thus the answer

is (A) two healthy

chickens.
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Marking Scheme

0.3pt for each correct answer.

 

References

Urry, L. A., Cain, M. L., Wasserman, S. A., Minorsky, P. V., Orr, R. B., & Campbell, N. A. (2021). Campbell

biology (12th ed.). Pearson. pp. 898-920.

https://www.nobelprize.org/prizes/medicine/1929/eijkman/lecture/
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B2. (1.9pt)

Question Answer Explanation

1. When students eat protein, in
which organ (P–T) does the first
enzymatic digestion occur? (0.2pt)

R
Enzymatic digestion of proteins first

occurs in stomach.

2. What kind of tissue (TT) mainly
covers the internal surface of the
organ R? (0.3pt) 3. SIMPLE COLUMNAR

EPITHELIUM

Main tissues of the internal surface of

stomach are simple columnar

epithelium.

3. Which image (A–J) shows the
morphology of squamous stratified
epithelium? (0.2pt)

B
squamous stratified epithelium  is

multiple layer of squamous cells.

4. In which organ (P–T) is the
protein completely digested?
(0.2pt) P

Proteins are completely digested in

small intestine.

5. The nutrients are transported to
other cells in the body by what
tissue (TT)? (0.3pt)

8. BLOOD

The digested molecules are transported

to other cells via blood circulation, the

special connective tissue type.
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6. Which image (A–J) shows the
morphology of muscle tissue that
controls jaw movements? (0.2pt)

H H is skeletal muscle.

7. Which muscle tissue (TT)
controls the movement within the
organ P? (0.3pt) 4. SMOOTH MUSCLE

Smooth muscle tissue contracts without

any voluntary control and generally

controls movement of organs in a

digestive system.

8. Which image (A–J) shows the
morphology of the muscle tissue in 
organ R? (0.2pt) I

Smooth muscle tissue consists of

spindle-shaped cells with a single

centrally located nucleus.

 

Marking Scheme for 1, 3, 4, 6 and 8: 0.2pt for each correct answer

 

Marking Scheme for 2, 5, and 7: 0.3pt for each correct answer

 

Reference

Urry, L. A., Cain, M. L., Wasserman, S. A., Minorsky, P. V., Orr, R. B., & Campbell, N. A. (2021). Campbell

biology (12th ed.). Pearson. pp. 873-897.
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B3. (1.4pt)
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Question Answer Explanation

1 Name the structure enclosed by the

dotted circle 20

C. Islet of

Langerhans

The islets of Langerhans are richly vascularized

spherical clusters of endocrine cells located

within the pancreas.

2 Name Cell 1 (produces Hormone 3) I. Alpha cell Alpha cells of the pancreas secrete the hormone

glucagon into the blood.

3 Name Hormone 3 E. Glucagon Glucagon promotes the breakdown of glycogen

in the liver and the release of glucose into the

blood.

4 What is denoted by the number 6? P. Glycogen When the blood glucose level drops below the

normal range, the secretion of glucagon

promotes the release of glucose into the blood

from energy stores, such as liver glycogen,

increasing the blood glucose concentration.

5 Name Cell 2 (produces Hormone 4) J. Beta cell Beta cells of the pancreas secrete the hormone

insulin into the blood.

6 Name Hormone 4 F. Insulin Insulin enhances the transport of glucose into

body cells and stimulates the liver to store

glucose as glycogen.

7 What is denoted by the number 5? N. Glucose When the blood glucose level rises above the

normal range, insulin secretion triggers glucose

uptake from the blood into body cells,

decreasing the blood glucose concentration.

 

Marking Scheme

0.2pt for each correct answer
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B4. (1.3pt)

 

Aerenchyma formation is a root anatomical response induced by waterlogging to increase air space inside the

roots. Root sections (I) and (II) show air spaces in the aerenchyma area, which are indicated by the arrows. The

aerenchyma is not seen in root sections (III) and (IV). Therefore, the conditions in the top and bottom rows are

‘waterlogged’ and ‘well-drained’, respectively.

According to the graph, genotype A developed more aerenchyma than genotype B. Comparing the root section (I)

with the root section (II), both of which were from waterlogging condition, the root section (II) shows more

aerenchyma. Thus, the genotypes of (I) and (II) are ‘B’ and ‘A’, respectively.

Marking Scheme

Point 1.3 0.4 0

Criteria
4 correct answers for all

genotypes and conditions

2 correct answers for either

both genotypes or both

conditions

Incorrect or incomplete

answers for genotypes and

conditions

References

Pang, J., Zhou, M., Mendham, N., & Shabala, S. (2004). Growth and physiological responses of six barley

genotypes to waterlogging and subsequent recovery. Australian Journal of Agricultural Research , 55(8), 895-

906.

Urry, L. A., Cain, M. L., Wasserman, S. A., Minorsky, P. V., Orr, R. B., & Campbell, N. A. (2021). Campbell

biology (12th ed.). Pearson. pp. 768-769.
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B5. (1.8pt)

Explanation

� Beta and Delta are grouped together by having the smallest percentage of base difference of 9.

�  Gamma-Beta and Gamma-Delta are grouped together by having percentage of base differences of 11 and 12,

respectively.

� Considering all pairwise distances, it is shown that Alpha is more closely related to Beta-Delta-Gamma group.
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�  Theta is less closely related to other LAB strains because it has higher percentage of base differences with all

strains.

Table B5B

Marking Scheme for the evolutionary tree: 0.2pt for each correct answer

Remark: The positions of Beta and Delta can be switched.

 

Marking scheme for Table B5B: 0.4pt for each correct pair

Reference

Urry, L. A., Cain, M. L., Wasserman, S. A., Minorsky, P. V., Orr, R. B., & Campbell, N. A. (2021). Campbell

biology (12th ed.). Pearson. p. 910.
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B6. (1.8pt)

Statement
Is it likely?

Potential cause

or effect? Explanation

Yes No Cause Effect

1. Wildlife poaching in

nearby forests has

reduced the local

elephant population. 

 X   Elephants are important transport links of

nutrients and their decline could decrease

nutrient availability; however, because

Som’s plantation is securely fenced off – the

elephants would be kept out – so their

decline would be irrelevant to Som’s farm.

2. Eutrophication may

occur in Jam’s pond. 

 X   Runoff of excess nutrients could result in

eutrophication; however, Jam’s pond is

upstream of Som’s plantation and would not

be affected by runoff from Som’s plantation.

3. Declining local

seabird populations has

led to decreased

availability of P in the

soil.

X  X  Local seabird populations are a key sea-to-

land transport link of P. Birds get P from

hunting in the sea and transporting it onto

land by excretion. Seabird decline can cause

a decrease in P availability on Som’s

plantation.

4. Prolonged El Niño

events have led to

many years of
increased drought. 

X  X  El Niño leads to drought, which decreases

soil quality and its ability to hold nutrients.

These then lead to decreased P availability.

5. Fishkill in nearby

rivers may result from

toxic chemicals. 

 X   Fishkill would be a result of toxic chemicals,

but toxic chemicals are irrelevant here.

6. Fish in Nook’s pond

may die due to a lack of

oxygen.

X   X Nook’s pond may receive runoff of excess

nutrients from Som’s plantation, which could

lead to eutrophication. This would result in

increasing biological oxygen demand (BOD),

lowering the amount of dissolved oxygen

(DO) in the water, and hence resulting in fish

death.
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Marking Scheme 

0.2pt for each correct answer

 

Reference

Urry, L. A., Cain, M. L., Wasserman, S. A., Minorsky, P. V., Orr, R. B., & Campbell, N. A. (2021). Campbell

biology (12th ed.). Pearson. pp. 1164-1189.

 

 

 

Points: 30 Time: 3 Hours

20th IJSO 2023, Bangkok, Thailand

Theory Answer key, English (Official)

Page 28 of 28


