ACTIVITY 1 -
TRAITS FOR SURVIVAL

LESSON PLAN & ANSWER SHEETS

ARC CENTRE OF EXCELLENCE FOR
PLANT SUCCESS
‘ IN NATURE AND AGRICULTURE



Aligning with Curriculum

THIS ACTIVITY ALIGNS WITH AUSTRALIAN CURRICULUM VO9:
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Year 8 Science / Science Understanding / Biological Sciences

Analyse the relationship between structure and function of cells, tissues and organs
AC9S8U02 in a plant and an animal organ system and explain how these systems enable survival
of the individual.

Year 8 Science / Science Inquiry / Questioning and Predicting

Develop investigable questions, reasoned predictions and hypotheses to explore

AC9S8I01 scientific models, identify patterns and test relationships.

Year 7 and 8 Visual Art / Creating and Making

AC9AVAS8CO1 Generate, document and develop ideas for artworks.

AC9AVA8CO02 Select and manipulate visual conventions, visual arts processes and/or materials to
create artworks that represent ideas, perspectives and/or meaning
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https://v9.australiancurriculum.edu.au/f-10-curriculum/learning-areas/science/foundation-year_year-1_year-2_year-3_year-4_year-5_year-6_year-7_year-8_year-9_year-10/content-description?subject-identifier=SCISCIY8&content-description-code=AC9S8U02&detailed-content-descriptions=0&hide-ccp=0&hide-gc=0&side-by-side=1&strands-start-index=0&subjects-start-index=8&view=quick
https://v9.australiancurriculum.edu.au/f-10-curriculum/learning-areas/science/foundation-year_year-1_year-2_year-3_year-4_year-5_year-6_year-7_year-8_year-9_year-10/content-description?subject-identifier=SCISCIY8&content-description-code=AC9S8U02&detailed-content-descriptions=0&hide-ccp=0&hide-gc=0&side-by-side=1&strands-start-index=0&subjects-start-index=8&view=quick
https://v9.australiancurriculum.edu.au/f-10-curriculum/learning-areas/science/foundation-year_year-1_year-2_year-3_year-4_year-5_year-6_year-7_year-8_year-9_year-10/content-description?subject-identifier=SCISCIY8&content-description-code=AC9S8U02&detailed-content-descriptions=0&hide-ccp=0&hide-gc=0&side-by-side=1&strands-start-index=0&subjects-start-index=8&view=quick
https://v9.australiancurriculum.edu.au/f-10-curriculum/learning-areas/science/foundation-year_year-1_year-2_year-3_year-4_year-5_year-6_year-7_year-8_year-9_year-10/content-description?subject-identifier=SCISCIY8&content-description-code=AC9S8U02&detailed-content-descriptions=0&hide-ccp=0&hide-gc=0&side-by-side=1&strands-start-index=0&subjects-start-index=8&view=quick
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INTRODUCTION TO LESSON

As extreme weather events are occurring more frequently now due to climate change...it can become
increasingly concerning to think of how Earth’s plants will cope. Will they thrive or will they die?

Thankfully, plants have been evolving for millions of years and many have developed clever traits and
adaptions to help them survive extreme environmental fluctuations.

Plant scientists are studying plant traits to better understand what they can tell us about how plants could
survive these stressors in the future. This knowledge could also help our food production one day!




PREP

Activity 1 - Traits for survival

CLASS WORKSHEET

Load up Student Facing Presentation on digital classroom screen.
Print Activity 1 Worksheets (4 pages / 1 x per student in colour)
Print Traits Glossary (1 x per group in colour)

Ask the class the prompt question:
1. What is a plant trait?
(reveal answer on presentation slide)

2. Can you name some extreme environmental conditions we can experience?
(reveal images of environments on next slide).

Students start on worksheets in small groups of 4-6. Referring to the traits glossary they estimate if each
plait trait listed would make the plant more tolerant or less tolerant in each different environmental
extreme listed. Leave images of environments up as a reference on screen during this activity.

Allow 20 - 30 mins

Materials required

Pencils / Erasers
Activity 1 ‘Traits for Survival’ Worksheets (4 pages / 1 x per student)
Traits Glossary (6 pages / 1 x per group)



Activity 1 - Traits for survival

DURING ACTIVITY

Teacher Talking Points

o Encourage students to have a best guess at what function each of the traits provide.

Encourage group discussion about why they think the traits would have those effects.

e Encourage students to refer to the Traits Glossary to help them form their answers.

» Students may notice that some traits listed apply to multiple environment categories - eg: having
waxy leaves could make the plant more tolerant to cold, heat and drought.

« Itis often a collection of traits that helps us to understand where a plant would grow best.

e Many facts in plant science and understanding about how plants function is yet to be fully

understood or discovered. This is cutting edge research!



Activity 1 - Review Answers

CLASS DISCUSSION

Teacher asks each group to provide some of their answers. Reveal answers on class facing
presentation.

Note: As correct answers are revealed students should correct their worksheets as these will be
referred to for the next activity.

Teacher Talking Points
e Have you heard of these traits before?
e Did it help to see the microscopic images in the glossary?

e Which traits did you find surprising or confusing? Why?

Allow 10 - 15 mins

Materials
Teacher Answer Sheet




Cold - Answers

ACTIVITY 1 - WORKSHEET

Trait More | Less Circle the correct bolded words below to accurately complete each sentence.
Tolerant | Tolerant
Big Leaves >< Big leaves have a thicker surface boundary layer which slows down the plant's ability to draw heat from their
v

surrounds, meaning they're more likely to freeze.

Small or Needle Leaves

X

Small and needle shaped leaves have a thinner surface boundary layer which enhances the plant's ability to draw
heat from their surrounds, meaning they're less likely to freeze.

Narrow Vessels

X

Narrow vessels have smaller diameters, which helps prevent freeze-thaw cavitation (the formation of air bubbles
in vessels that blocks water transport).

Wide Vessels

Wide vessels have larger diameters, which helps promote freeze-thaw cavitation (the formation of air bubbles in
vessels that blocks water transport).

Winter Deciduous

Winter deciduous plants drop their leaves in Autumn to conserve energy and avoid damage from frost.

Compact Growth Form

A compact cushion growth form means less air circulation around the plant to help them maintain heat.

Waxy Leaves

The cuticle prevents ice formation on the leaf surface, providing protection during freezing weather.

Dense Wood

XX XX

Dense wood with lots of small thick-walled cells provides strength and rigidity to help protect against wind
exposure in alpine areas and is less likely to suffer from freeze-thaw cavitation.




B Heat - Answers
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ACTIVITY 1 - WORKSHEET

/
/

Trait

More
Tolerant

Less
Tolerant

Circle the correct bolded words below to accurately complete each sentence.

Pendulous Leaves

X

Leaves that hang straight down reduces the leaf's exposure to the hot midday sun preventing the leaf from
overheating and burning.

Thick Bark

X

Thick bark protects the inner tissues of the plant by acting as a physical barrier against extreme heat and fire.

Big Leaves

Big leaves heat up more needing more water to cool and protect them from overheating .

Small Leaves

Small leaves reduce heat absorption and help plants to conserve water in hot conditions.

Lignotuber

Lignotubers are woody swellings at the base of stems helping plants resprout quickly after stems die back from
heat or fire.

Waxy Leaves

During extreme heat, the cuticle reflects sunlight to protect the plant from overheating.

Epicormic buds

Epicormic buds give the plant the ability to produce new shoots after a fire on the main stem.

Hairy Leaves

XXX X | X

Hairy leaves (trichomes) reflect sunlight which reduces the leaf's temperature to protect it from overheating.
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Drought - Answers

ACTIVITY 1 - WORKSHEET

. More Less .
Trait Tolerant | Tolerant | CirCle the correct bolded words below to accurately complete each sentence.
Plants with shallow roots can access less moisture from deeper soil layers, making them more vulnerable
Shallow Roots ><
to water stress.
Deep Roots >< Deep-rooted plants can penetrate more into deeper soil layers, allowing them to maintain water uptake during dry periods.
Succulence >< Succulent plants have larger waterstorage capacity, allowing them to survive extended periods without rainfall.
Wide Vessels >< Wide vessels makes a plant more vulnerable to embolism - where air bubbles can form in the xylem blocking the plant from

transporting water.

Narrow Vessels

Narrow vessels makes a plant less vulnerable to embolism - a condition where air bubbles can form in the xylem blocking
the plant from taking up water.

Drought Decidous

Drought deciduous plants will shed their leaves to reduce water loss through transpiration in periods of drought.

Waxy Leaves

The waxy cuticle layer on leaves reduces water loss, helping plants survive during drought.

Sunken Stomata

Sunken stomata are receding gas exchange 'pores' that will reduce water loss through transpiration making the plant more
drought resistant.

Hairy Leaves

Hairy leaves (trichomes) help create a 'boundary layer' of air that limits water loss to make plants more tolerant to drought.

Photosynthetic Stems

Photosynthetic stems (also known as green stems) means a plant does not require leaves for photosynthesis, making it better
at conserving water.

Dense Wood

X | XXX XX X

Dense wood with lots of fibrous thick-walled cells provides reinforcement to protect against embolism.

Porous Wood

Porous wood has lower density which increases its vulnerability to embolisms.




B Flood - Answers
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ACTIVITY 1 - WORKSHEET

'
/

Trait

More
Tolerant

Less
Tolerant

Circle the correct bolded words below to accurately complete each sentence.

Apoplastic barrier

An apoplastic barrier in root walls is filled with compounds called suberin and lignin which help the diffusion of
gases and provide protection against the entry of water or salts in flooded conditions.

Aerial exposed roots (like those in mangroves can help a plant to avoid too much salt in submerged ocean

Aerial Exposed Roots >< .
locations.
Aerenchyma >< Aerenchyma is a tissue with large air spaces that facilitates internal oxygen transport in waterlogged conditions.
) . A rapid stem elongation growth pattern allows a plant to respond to rising water levels to ensure access to light
Rapid Stem Elongation ><

and oxygen.
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WE HOPE YOU ENJOYED THIS PLANT SCIENCE RESOURCE

Provided by:

ARC CENTRE OF EXCELLENCE FOR

PLANT SUCCESS

IN NATURE AND AGRICULTURE




