
1. 

 

Sangam Education Board – Online Resources 

 

 

  

 

WORKSHEET 13 

School: Ba Sangam College             Year: 12 

Subject: Biology       Name:  

Strand 1 – Structure and Life Processes 

Sub strand 1.4 – Comparative Form and Function in Plants and Animals 

Content Learning Outcome -Examine the products of different excretory systems and discuss 

the system of excretion  and osmoregulation and associated 

problems in selected organisms. 

 

Excretion and osmoregulation 

Homeostasis- maintain a constant stable internal 

environment/condition. 

Ways Homeostasis is maintained: 

(1) Regulation of blood pH. 

(2) Regulation of blood sugar level.  

(3) Regulation of excess water and ions  

(4) Regulation of constant body temperature  

(5) Regulation of oxygen content in blood. 

(6) Regulation of water content in blood and 

lymph fluid. 

Excretion  

 Excretion is the process of removing 

metabolic waste products from the body. 

 Egestion is removal of undigested waste 

material from the body via alimentary canal 

(Example: Faeces). 

Osmoregulation 

 Osmoregulation is the process of 

maintaining the solute concentrations 

constant in the fluid in and around cells to 

avoid it from becoming excessively flaccid 

or turgid. 

Water Conservation In Terrestrial Plants 

 Water is needed by plants for 2 things:  

 1.  Photosynthesis                                                                       

2. Maintaining cell turgidity 

 Plants lose water by transpiration through 

open stomata. 

 Plant loses more water than it absorbs, it 

will wilt and eventually die. 

Adaptations of Plants to Reduce Water Loss 

 Waxy Cuticle - prevent water evaporation. 

 Stomata- present on the bottom-side of 

the leaves -to reduce transpiration. 

 Guard Cells-closes stomata at night and 

whenever the plant does not have enough 

water. 

 Adjustment of Leaf Angle- to reduce the 

amount of the leaf surface exposed to 

sunlight, some plants can adjust the angle 

of their leaves leaf sun on the leaves when 

excess water is being lost via transpiration. 

Water Loss Adaptations Of Plants Living In 

Dry Conditions 

 Succulence–plants store water in fleshy 

leaves, stems or roots in gel-like 

compounds and cells from which it is not 

easily lost. 

 Thick Cuticle- reduces water loss via 

transpiration. 

 CAM Plants- these plants open stomata at 

night to capture CO2 and during the day 

they keep the stomata closed but continue 

to photosynthesize. 

 Protection Structures/compounds–stored 

water is protected from thirsty animals 

using spines, bitterness and needle-like 

structures. 

 Drought dormancy – some desert plants 

withstand desiccation in drought periods 

by appearing dead or near-dying but will 

flourish back again once there is rain. 

Some plants also drop off all the leaves to 

reduce transpiration. 

PLANTS: EXCRETION AND 

OSMOREGULATION 

 Plants excrete waste -diffusion. 

 During the day, excess oxygen gas 

produced by photosynthesis. 

 Carbon dioxide produced by respiration is 

normally used up during photosynthesis.  

 At night, carbon dioxide is not used up as 

fast as it is produced and is released as a 

waste product. 

 Plants also eliminate waste by abscission 

where the waste is accumulated in the 

vacuoles of the aging leaf cells which 

eventually die and fall off, removing waste 

in the process. 

 The sticky, milky or oily substances 

(resins, gums, latex) that ooze from the 

bark of trees are excretory products. 

3055 BA SANGAM COLLEGE 

PH: 6674003/9264117      E-mail: basangam@connect.com.fj 



2. 

 

Sangam Education Board – Online Resources 

 

 Osmoregulation in plants is mainly 

maintained by the stomata. 

 

PROTISTS: EXCRETION AND 

OSMOREGULATION- simple diffusions 

 Protists living in fresh water face a lot of 

osmotic problems since water constantly 

moves into their body cells.  

 To encounter this problem, such protists 

have special cell organelles and/or 

mechanism in place to remove excess 

water. 

 
Osmoregulation in Paramecium 

 The solute concentration in the 

Paramecium’s cell cytoplasm is higher 

than in the fresh water outside the 

body/cell. Thus, water moves in by 

osmosis, causing the cell to swell. 

 In order to maintain solute balance, all 

Paramecium have special cell organelles 

called contractile vacuoles that actively 

take in excess water and squeeze it back 

out of the cells. 

 Contractile vacuoles pump water out of the 

body to maintain a stable solute and water 

concentration inside the cell cytoplasm. 

 If the contractile vacuoles stop working, 

the Paramecium’s cell will fill up with 

water and eventually burst 

  Since contractile vacuoles are squeezing 

water out against the concentration 

gradient, it requires energy and therefore 

mitochondria is usually located near the 

contractile vacuoles. 

 When mitochondria produce energy via 

respiration process, it produces CO2. This 

CO2 is excreted by diffusion and also by 

contractile vacuole along with water. 

ANIMALS: EXCRETION AND 

OSMOREGULATION 

 Terrestrial animals constantly lose water 

by: 

- Excretion of urine; 

-  Evaporation from the skin and 

respiratory surfaces; 

- Elimination of water by drinking, 

eating food that contains water; and 

- Producing metabolic water by the 

respiration reaction. 

Nitrogenous wastesresult from the breakdown of 

excess amino acids. Most of an amino acid 

molecule can be used for energy, but the nitrogen 

part is waste. 

The three types of nitrogen –containing wastes 

are: 

1. Ammonia - the original product of 

deamination: very toxic (poisonous) so it must be 

diluted with plenty of water e.g. aquatic animals- 

Fish, tadpoles 

2. Urea- made form ammonia, not as toxic as 

ammonia e.g. terrestrial mammals 

3. Uric acid– insoluble nitrogen waste crystal, not 

toxic e.g insects and reptiles. 

 

Exercise 

 

1.Explain the difference between osmoregulation 

and excretion. (2 marks) 

________________________________________

________________________________________

________________________________________

________________________________________ 

2.  How is homeostasis different from excretion 

and osmoregulation?                                (2 mark) 

________________________________________

________________________________________

________________________________________

3. Identify the function of the liver as part of the 

excretory system in vertebrates.               (1 mark) 

________________________________________

________________________________________

________________________________________

4. Name three nitrogenous waste products 

produced by animals.                              (3 marks) 

________________________________________

________________________________________

________________________________________ 

5. Identify some water conservation adaptations of 

terrestrial plants.  (2 marks) 

________________________________________

________________________________________

________________________________________

________________________________________
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