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This resource material aims to provide students and teachers in year 10 Science with an investigation

into the nitrogen cycle and the potential benefits of pulses for our soils and health.

The objectives of the educational resources are to:

Develop engaging learning programs using an inquiry process aligned with the Australian

Curriculum.

Support the United Nation program for 2016 ‘Year of the Pulses.’

Demonstrate how science is applied to reconciling our global food requirements while improving

biodiversity and soils using the nitrogen cycle to explain the relationships.

Develop understandings and develop personal values about making healthier food choices and

better informed fibre purchases.
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Develop educational resources that can be used across Australia to provide encouragement,

information and practical teaching advice that will support efforts to teach about food and fibre

production and the primary industries sector.

Develop in school communities, an integrated primary industries education program that

emphasises the relationship between food and fibre industries, individuals, communities, the

environment and our economy. These educational resources are an effort to provide practical

support to teachers and students learning about food and fibre production and primary industries

in schools.

About the approach

Several key principles underpin the theoretical and practical application to this unit. Students are

guided to:

Search for information using both digital and non-digital means

Use research techniques and strategies

Use thinking and analysis techniques

Present findings to a real audience, and

Reflect both on the product created and the process undertaken

Rather than seeing knowledge as something that is taught, the emphasis in this unit is on knowledge

and understanding that is learned. The unit involves students in:

Working from a basis of their prior knowledge and experience

Seeing a real task or purpose for their learning

Being directly involved in gathering information firsthand

Constructing their knowledge in different ways

Presenting their learning to a real audience

Reflecting on their learning.

Resource description

This is a unit developed with a learning sequence about the nitrogen cycle investigating the soil and

health benefit claims concerning greater use of humanity’s most ancient crops, the pulses.
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The resource is designed with learning experiences. This is to provide you with content to cover, but

over time frame that is flexible to your classroom and school set-up.

Curriculum focus

In this unit, students:

Australian Curriculum content descriptors

Earth and space science  

Global systems, including the carbon cycle, rely on interactions involving the biosphere, lithosphere,

hydrosphere and atmosphere

investigating how human activity affects global systems

modelling a cycle, such as the water, carbon, nitrogen or phosphorus cycle within the biosphere

People use scientific knowledge to evaluate whether they accept claims, explanations or

predictions, and advances in science can affect people’s lives, including generating new

career opportunities

using knowledge of science to test claims made in advertising

Use knowledge of scientific concepts to draw conclusions that are consistent with evidence

using primary or secondary scientific evidence to support or refute a conclusion

constructing a scientific argument showing how their evidence supports their claim

Communicate scientific ideas and information for a particular purpose, including

constructing evidence-based arguments and using appropriate scientific language,

conventions and representations

constructing evidence based arguments and engaging in debate about scientific ideas

presenting results and ideas using formal experimental reports, oral presentations, slide shows, poster
presentations and contributing to group discussions
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Cross Curriculum Priorities

Sustainability

OI 7: Actions for a more sustainable future reflect values of care, respect and responsibility, and require

us to explore and understand environments.

OI.8: Designing action for sustainability requires an evaluation of past practices, the assessment of
scientific and technological developments, and balanced judgments based on projected future
economic, social and environmental impacts.

Using this unit

This unit can be used in a number of ways. It will be of most benefit to teachers who wish to

implement the sustained sequence of activities that follow the learning experiences around the content

descriptors in Year 10 Science in the Australian Curriculum.

You may add to or complement the suggested activities with ideas of your own activities or

investigations. This unit is of particular interest to help students apply their knowledge gained about

global systems and important current issue.

The resources have been designed as a hyperlinked unit. This is to provide you with a digital format for

your class’s use on a website or wiki or provide them on your interactive whiteboard.

We encourage you to explore ways in which the content can be adjusted to the context in which you

are working.

Resource sheets are provided for some activities. Most are for photocopying and distribution to

students.

The resource sheets are designed to assist teachers to facilitate learning without having to access a

range of other resources.

Resourcing this unit

The resources suggested are on the whole, general rather than specific. Schools and the contexts in

which they exist vary widely as does the availability of some resources – particularly in remote areas.

There is a strong emphasis in the unit on gathering information and data; research and observations
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also feature strongly as these methods develop important skills and ensure that the exploration of the

topics are grounded in a relevant context.

Some YouTube and online videos in addition to Internet based resources are suggested in the unit. You

will need to investigate what is available in your school.

Industry contacts

International Year of the Pulses http://www.fao.org/pulses-2016/en/ (http://www.fao.org/pulses-

2016/en/)

Pulses Australia http://www.pulseaus.com.au/ (http://www.pulseaus.com.au/)

National Farmers’ Federation Farm Facts 2012 at http://www.nff.org.au/farm-facts.html

Assessment

The unit provides an opportunity for a range of skills and understandings to be observed.

A guiding assessment rubric has been developed and assessment suggestions have been provided so

assessment can occur throughout this unit.

The following student learning areas are considered:

Understandings about the topic.

Development of science skills.

Use of scientific language in relation to content.

Ability to use and analyse a range of texts and other resources.

Ability to investigate problems and suggest solutions based on science.

Ability to work cooperatively with others.

Approach to learning (independence, confidence, participation and enthusiasm).

Ability to communicate their point of view with some supporting evidence. 

Length of unit

http://www.fao.org/pulses-2016/en/
http://www.pulseaus.com.au/
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This will of course depend on your particular circumstances but generally a few weeks are suggested.

The unit can be done after students have investigated the nitrogen cycle and the relevance of pulses.

More time may need to be allocated if food webs and food chains are introduced while doing the unit.

Learning sequence

Lesson Activity Summary

Lesson 1 Students will: 

Share what they know about

the role of nitrogen in living

organisms 

Identify the forms of nitrogen

plants can use 

Describe the nitrogen cycle

Using an illustration students

will explain the nitrogen cycle

Lesson 2 Students will: 

Identify and sort the claims

made about growing and

consuming pulses 

Describe how pulses produce

usable nitrogen chemicals

They will use what they know

about the nitrogen cycle to sort

claims about pulses. They will

investigate the development of

nitrogen fixing bacteria on the

nodules of plants

Lesson 3 Students will: 

using the nitrogen cycle, test

claims that pulses have major

benefits for health, soils and

biodiversity.

Groups of students will

investigate and collect

evidence related to claims

about pulses that relate to the

nitrogen cycle

Lesson 4 Students will: 

Present their findings to their

question showing the effects

on a nitrogen cycle diagram

Groups will use a nitrogen

cycle to present their findings 

from the research they did on

their specific claim
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Download Resource 1: Nitrogen Cycle for assessment (pdf/pulse-resource-1.pdf)

Download Resource 2: Nitrogen Cycle Rubric (pdf/pulse-resource-1.pdf)

 

Learning experience 1

What is the

role of the

nitrogen cycle?

Lesson overview

The lesson will provide students an opportunity to apply their prior science knowledge to learning and

explaining the nitrogen cycle. 

Lesson outcomes:

sharing knowledge about the role of nitrogen in all living organisms

using chemical formulas to describe the different forms of nitrogen in the nitrogen cycle

describe how the different nitrogen chemicals are made

illustrate and describe the nitrogen cycle 

Students will be able to:

Describe the nitrogen cycle

Use chemical formulas involved in the nitrogen cycle appropriately

Draw and label a nitrogen cycle

Assessment:

Use worksheet Resource :1 Nitrogen cycle for assessment (pdf/pulse-resource-1.pdf) 

Use Resource 2: Nitrogen cycle Rubric (pdf/pulse-resource-2.pdf) to assess the students work.

Teacher background information

Nitrogen in a chemical form is essential for all living organisms. The nitrogen atom has the ability to

make three bonds allowing it to be part of very complex organic molecules. It is essential in amino

acids and proteins.   

Nitrogen gas is in the form of N2. The three bonds of the N2 molecule are very strong and require

specific processes to break the bonds to form other chemicals that can be used by plants. While N2 is

the most common gas in our atmosphere, usable chemical nitrogen is limited in the soil. While plants

http://primezone.edu.au/resources/pdf/pulse-resource-1.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-1.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-1.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-2.pdf


and bacteria can utilise some of the chemical nitrogen in the soil, all animals must get their chemical

nitrogen from consuming other plants or animals.

There are three main sources of natural nitrogen that plants can use in the soil. Lightening can

physically convert a small amount of nitrogen gas into ammonia. Nitrogen fixing bacteria can

biologically convert nitrogen gas. Through decomposition and urinating animals some of the nitrogen

chemicals can be recycled through the soil.

Often one of the limiting factors in productivity on farms is the amount of soil nitrogen. Nitrogen fertiliser

is often used to increase plant growth and therefore productivity. Farmers can also use legumes to

boost soil nitrogen.

Resources.

Youtube Nitrogen Cycle ,Nitrogen Fixation - Explanation in animation  

https://www.youtube.com/watch?v=ZaFVfHftzpI (https://www.youtube.com/watch?v=ZaFVfHftzpI)

Vimeo Nitrogen-Cycle(video of lecture 20 mim) – first 3.5 minutes is a good chemical summary.    

https://vimeo.com/86735858imeo (https://vimeo.com/86735858imeo)

Vimeo Undertsnading the Nitrogen cycle (35 sec) https://vimeo.com/7968875

(https://vimeo.com/7968875)

The compost gardener: Nitrogen Cycle (text plus diagram) http://www.the-compost-

gardener.com/nitrogen-cycle.html (http://www.the-compost-gardener.com/nitrogen-cycle.html)

Vimeo Nitrogen-Cycle(video of lecture 20 mim) – first 3.5 minutes is a good chemical summary.  

https://vimeo.com/86735858imeo (https://vimeo.com/86735858imeo)

Microbial World: (only use use first table Nitrogen Fixation)

http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm

(http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm)

Physical geography The nitrogen cycle (diagram) 

http://www.physicalgeography.net/fundamentals/9s.html

(http://www.physicalgeography.net/fundamentals/9s.html)

Science learning: The terrestrial nitrogen cycle 

http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-

nitrogen-cycle (http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-

Media/Interactive/The-terrestrial-nitrogen-cycle)

Equipment:

Computer or tablets with access to the internet, digital projector or digital whiteboard  

Download and print worksheet  Resource 1 Nitrogen cycle

https://www.youtube.com/watch?v=ZaFVfHftzpI
https://vimeo.com/86735858imeo
https://vimeo.com/7968875
http://www.the-compost-gardener.com/nitrogen-cycle.html
https://vimeo.com/86735858imeo
http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm
http://www.physicalgeography.net/fundamentals/9s.html
http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-nitrogen-cycle


Lesson steps:

With the class, ask questions that relate to the role of nitrogen in all living organisms. Summarise

their main responses on a whiteboard. Review any misconceptions. Examples of questions are:

What do they know about nitrogen in the soil?

What do they know about the role of nitrogen in all living organisms?

Why is nitrogen fertiliser used?

Is the nitrogen in the soil different to nitrogen gas?

For an introduction to the nitrogen cycle, the class watches this YouTube video   

https://www.youtube.com/watch?v=ZaFVfHftzpI (https://www.youtube.com/watch?

v=ZaFVfHftzpI)  or explain this silent vimeo video if you can’t access YouTube Vimeo

Undertsnading the Nitrogen cycle (35 sec) https://vimeo.com/7968875

(https://vimeo.com/7968875) 

Get students to provide feedback about what they learnt about the video.

Break students up into small groups. Provide each student with the worksheet Resource 1

Nitrogen Cycle.

To answer the first two questions on the worksheet Resource 1 students should view the

following websites in the order provided.

The compost gardener: Nitrogen Cycle (text plus diagram) http://www.the-compost-

gardener.com/nitrogen-cycle.html (http://www.the-compost-gardener.com/nitrogen-cycle.html)

Vimeo Nitrogen-Cycle(video of lecture 20 mim) – first 3.5 minutes is a good chemical

summary.   https://vimeo.com/86735858imeo (https://vimeo.com/86735858imeo)

Microbial World: (only use use first table Nitrogen Fixation)

http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm

(http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm)

Students will draw a nitrogen cycle that uses an Australian environment. The labels they use in

their diagram use chemical formulas and the labels explain the nitrogen cycle process. To draw

their nitrogen cycle diagram on worksheet Resource 1 Nitrogen Cycle they can refer to the

following websites of search for their own resources

Shmoop: The nitrogen cycle (diagram) http://www.shmoop.com/ecology/nitrogen-cycle.html

(http://www.shmoop.com/ecology/nitrogen-cycle.html)

Physical geography The nitrogen cycle (diagram) 

http://www.physicalgeography.net/fundamentals/9s.html

(http://www.physicalgeography.net/fundamentals/9s.html)

Students hand in the completed worksheet for assessment.

Final ‘thinking’ question:

https://www.youtube.com/watch?v=ZaFVfHftzpI
https://vimeo.com/7968875
http://www.the-compost-gardener.com/nitrogen-cycle.html
https://vimeo.com/86735858imeo
http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm
http://www.shmoop.com/ecology/nitrogen-cycle.html
http://www.physicalgeography.net/fundamentals/9s.html


Discuss whether students think the amount of nitrogen fertiliser being produced and used might be a

problem?

Extension

Students could watch the following online lecture: 

Ibiology lecture: COOPERATION BETWEEN BACTERIA AND PLANTS FOR PROTEIN NUTRITION

(video 20 min) 

http://www.ibiology.org/ibioseminars/plant-biology/sharon-long-part-1.html

(http://www.ibiology.org/ibioseminars/plant-biology/sharon-long-part-1.html)  

Resource 1: Nitrogen cycle                Name ____________________

 
Which nitrogen chemicals in the soil can plants use?

 

How are nitrogen chemicals made?

 

What percentage of nitrogen chemicals are made from each process?

 

http://www.ibiology.org/ibioseminars/plant-biology/sharon-long-part-1.html
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Download Resource 3: Surprising facts about pulses infographic (pdf/pulse-resource-3.jpg)

Download Resource 4: Claims about Pulses (pdf/pulse-resource-4.pdf)

Download Resource 5: Script for Rhizobia nodule animation (pdf/pulse-resource-5.pdf)

Draw and label the nitrogen cycle in an Australian environment  

- use arrows to show how nitrogen chemicals move through the cycle  

- use chemical formula to describe the chemicals 

- use labels to describe the process at each stage.

 

 

 

 

 

 

 

 

 

 

 

 

Learning experience 2

Learning experience

2

How

do the

claims of growing and eating pulses relate to the nitrogen cycle?

Lesson overview

The lesson will allow students to apply their knowledge into sorting out the claims both historical and

current about growing and consuming pulses. They will investigate the role of nodules on legumes.

http://primezone.edu.au/resources/pdf/pulse-resource-3.jpg
http://primezone.edu.au/resources/pdf/pulse-resource-4.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-5.pdf


Lesson outcomes:

Students will:

investigate why pulses were so important to the original famers

make the links between pulses and the nitrogen cycle

investigate nitrogen fixing bacteria in legume’s roots

identify and sort the claims being made relating how the claims fit into the nitrogen cycle

Students will be able to:

explain how pulses are related to legumes

describe the way legumes use bacteria to fix nitrogen

To sort the current claims about pulses relating these to the nitrogen cycle

Assessment:

Use Resource 6: Pulses and Nitrogen cycle Rubric to access students’ work.

Teacher background information

Pulses are the edible seeds grown by legumes. They are among humanities oldest crops and include

many of the crops grown by the first farmers. The benefit of growing pules for our earliest farmers were

many. Growing pules requires less water compared with many other crops, they produce their own

nitrogen fertiliser, require less land compared to other crops, have a high protein content and is easy to

store over many months. 

The United Nations in 2016 is promoting pulses. All the benefits they provided early farmers are still

relevant in our industrialised world. Pulses have less impact on our environment including biodiversity.

They require less fertiliser, land and water and have a higher protein content compared with many other

crops. The United Nations would like us to rediscover the many benefits of pulses (Ref).  

Legumes have nodules on the roots hosting special nitrogen fixing bacteria called Rhizobia. These

bacteria provide legumes with an abundance of personalised nitrogen fertiliser so the plant can afford

to produce large high protein seeds.  (Ref)

Useful resources

Archaeology: First famers in the Galilee grew beans. (text news item) 

http://www.archaeology.org/news/3903-151123oldest-domesticated-legumes

(http://www.archaeology.org/news/3903-151123oldest-domesticated-legumes)   

AGT: History of pulses (text – read first two papragraphs) 

http://www.agtfoods.com/about-pulses/history-of-pulses.html (http://www.agtfoods.com/about-

pulses/history-of-pulses.html)     

http://www.archaeology.org/news/3903-151123oldest-domesticated-legumes
http://www.agtfoods.com/about-pulses/history-of-pulses.html


United Nations: Surprising facts about pulses you might not know 

http://www.fao.org/resources/infographics/infographics-details/en/c/382088/

(http://www.fao.org/resources/infographics/infographics-details/en/c/382088/)

Youtube Rhizobia https://www.youtube.com/watch?v=XW7uT_e5_SM

(https://www.youtube.com/watch?

v=XW7uT_e5_SM)http://www.sciencephoto.com/media/608349/view

(http://www.sciencephoto.com/media/608349/view)

Science photo library: Nitrogen fixing (animation) http://www.sciencephoto.com/media/608349/view

(http://www.sciencephoto.com/media/608349/view)

Youtube Root Nodule Formation (video) https://www.youtube.com/watch?v=fl4NhK7AaDQ

(https://www.youtube.com/watch?v=fl4NhK7AaDQ)  

The Walden Effect:The symbiosis of legumes and rhizobia (text) 

http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/

(http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/)

Youtube Rhizobia (video) https://www.youtube.com/watch?v=XW7uT_e5_SM

(https://www.youtube.com/watch?v=XW7uT_e5_SM)

Equipment:

Student access to the internet, digital whiteboard or digital projector  

Students access on computers or tablets Resource 3 (pdf/Resource 3 IYP-Pulses-Facts-

infographic.jpg)Surprising facts about pulses you might not know (pdf/pulse-resource-3.jpg)

http://www.fao.org/resources/infographics/infographics-details/en/c/382088/

(http://www.fao.org/resources/infographics/infographics-details/en/c/382088/)  

Print worksheet Resource 4 Claims about pulses 

Provide worksheet online so students can access the web links Resource 5 Script for Rhizobia nodule

animation 

Lesson steps:

Students read the Archaeology news article http://www.archaeology.org/news/3903-

151123oldest-domesticated-legumesa (http://www.archaeology.org/news/3903-151123oldest-

domesticated-legumesa)  and the first two paragraphs of the AGT web page

http://www.agtfoods.com/about-pulses/history-of-pulses.html (http://www.agtfoods.com/about-

pulses/history-of-pulses.html) 

The class discusses what they read adding any information they might know about pulses and

legumes.

http://www.fao.org/resources/infographics/infographics-details/en/c/382088/
https://www.youtube.com/watch?v=XW7uT_e5_SM
http://www.sciencephoto.com/media/608349/view
http://www.sciencephoto.com/media/608349/view
https://www.youtube.com/watch?v=fl4NhK7AaDQ
http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/
https://www.youtube.com/watch?v=XW7uT_e5_SM
http://primezone.edu.au/resources/pdf/Resource%203%20IYP-Pulses-Facts-infographic.jpg
http://primezone.edu.au/resources/pdf/pulse-resource-3.jpg
http://www.fao.org/resources/infographics/infographics-details/en/c/382088/
http://www.archaeology.org/news/3903-151123oldest-domesticated-legumesa
http://www.agtfoods.com/about-pulses/history-of-pulses.html


Print or use digital means for students to use Resource 3. Ask students to review the poster

style document: Surprising facts about pulses you may not know. Once reviewed, ask students

to discuss what the document is describing and the claims being made.

Students will need to have access to Resource 3 Surprising facts about pulses you might not

know. using an electronic whiteboard, digital projector, via computers or tablets. Using the

worksheet resource 4 students record the claims and then suggest how the claims might fit into

the nitrogen cycle. For example the reason pulses are a good source of protein is because

pulses using bacteria can make their own nitrogen which is needed to make protein which the

plant can invest into large protein rich seeds.

As a class or on computers or tablets, students view this short YouTube video about the nodules

hosting nitrogen fixing bacteria in legume roots: Science photo library: Nitrogen fixing animation

Youtube Rhizobia https://www.youtube.com/watch?v=XW7uT_e5_SM

(https://www.youtube.com/watch?

v=XW7uT_e5_SM)http://www.sciencephoto.com/media/608349/view

(http://www.sciencephoto.com/media/608349/view) Review with students how they interpreted

the video. What were the key words being used in the video? Explain what they will do next is

have a closer and deeper investigation into the process. 

Explain to students that they will view a 34 second animation of the formation of nodules in

pulses. There is no sound. The link is: Science photo library: Nitrogen fixing animation

http://www.sciencephoto.com/media/608349/view

(http://www.sciencephoto.com/media/608349/view)  Students will write a script that could be

used with the animation. Provide students online with Resource 5: Script for Rhizobia nodule

animation. It provides students with instructions and a number of internet links. There is space for

them to type their 34 second script. The instructions ask them to use specific words which

should be used in context.  

Final ‘thinking’ question:

Is the growing of pulses still relevant to modern agriculture?  

 

Resource 3 Surprising facts about pulses you might not know

https://www.youtube.com/watch?v=XW7uT_e5_SM
http://www.sciencephoto.com/media/608349/view
http://www.sciencephoto.com/media/608349/view


 



Resource 4: Claims about pulses

Explain the claim being made

about pulses

Is the claim

relevant to the

nitrogen cycle –

yes or no

If yes, how is the nitrogen cycle involved in the

claim

 

 

   

 

 

   

 

 

   

 

 

   

 

 

   

 

 

   

 

 

   

 

 

   

 

 

   



Resource 5 Script for Rhizobia nodule animation

Watch the video: Science photo library: Nitrogen fixing animation

http://www.sciencephoto.com/media/608349/view

(http://www.sciencephoto.com/media/608349/view)

The video goes for 34 seconds showing how nitrogen fixing bacteria produce nodules in pulses

(legumes). Write a script that explains how the nodules form.

The words that need to be included in the script are:

Pulses or legumes

Roots

Rhizobia

Nodules

Nitrogen fixing

Cells

Soil

Words you are not familiar with do not need to be used.

Useful links to find information are:

Youtube Root Nodule Formation  (video) https://www.youtube.com/watch?v=fl4NhK7AaDQ

(https://www.youtube.com/watch?v=fl4NhK7AaDQ)  

The Walden Effect:The symbiosis of legumes and rhizobia (text)

http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/

(http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/)

Youtube Rhizobia (video) https://www.youtube.com/watch?v=XW7uT_e5_SM

(https://www.youtube.com/watch?v=XW7uT_e5_SM)   

Script for Rhizobia nodule animation

 

 

 

 

 

 

http://www.sciencephoto.com/media/608349/view
https://www.youtube.com/watch?v=fl4NhK7AaDQ
http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/
https://www.youtube.com/watch?v=XW7uT_e5_SM
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Download Resource 7: Investigating the claims pulses in the nitrogen cycle? (pdf/pulse-
resource-7.pdf)

Download Resource 8: Investigation questions and link (pdf/pulse-resource-8.pdf)

Download Resource 9: Pulses and nitrogen cycle investigation rubric (pdf/pulse-resource-
9.pdf)

Learning experience 3

Are the

claims being made about pulses justified?

Lesson overview

To guide students in their research identifying evidence that claims about growing and consuming

pulses can be substantiated and that their ability to produced nitrogen with Rhizobia has not been

exaggerated.

Students will

work in groups to research one of the six major questions to be investigated.

sort and analyse the information they have gathered

make judgements how pules relate to the nitrogen cycle

use evidence to decide if claims are justified 

Lesson outcomes:

Students will be able to:

identify and record relevant information found on the internet to support the claim being

investigated

discriminate the quality of information between the web sites depending on the authority of those

providing the material

after analysing their information explain how it does or does not support the claim

show how pulses link to the nitrogen cycle

Assessment:

Use Resource 9: Pulses and nitrogen cycle investigation rubric to access students’ work

Teacher background information

http://primezone.edu.au/resources/pdf/pulse-resource-7.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-8.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-9.pdf


In science, evidence is required to support claims being made. Often the prime source of this evidence

is not accessible for younger science students if for no other reason than the difficulty they would have

in reading and comprehending the material. They therefore need to access those secondary sources

designed to inform a general audience. It is necessary for students to start discriminating between

these secondary sources. Some sources are likely to be more reliable than other sources. For example

material provided by the ABC is likely to be more reliable than opinions on a blog.

Useful resources

Equipment:

Print Resource 7: Investigating the claims of pulses in the nitrogen  

Make available to students electronically Resource 8 Investigation questions and links  

Lesson steps:

Investigation into why growing pulses improves biodiversity

Provide students with Resource 7: Investigating the claims of pulses in the nitrogen cycle.

Explain that these are their instructions for completing their investigation.

The teacher informs students how long they have to complete their investigation.

Groups of students choose one of the six questions.

Each group decides how they will investigate their question and record the relevant information.

They use the references provided and find further web references to answer their questions.

Provide an electronic version of Resource 8 Investigation questions and links so students can

use the websites. They judge how reliable the information they use is depending on what

organisation providing the information.

Students record the links as they gather the relevant information.

They analyse their information to answer their questions.

Students explain how the evidence does or does not support the claim.

 

Question1. Why are pulses considered super foods?

What properties do super foods have?

What are the important properties of pulses that make them a good dietary choice?

Do pulses have higher protein compared to other grains?

Why can pulses provide seeds with so much protein?  How does this relate to the nitrogen

cycle?



Pulses Australia: Heath benefits of pulses (PDF text and charts) 

http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf

(http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf)

Pulses Australia: Heath benefits of pulses (text and video) http://www.pulseaus.com.au/using-

pulses/health-benefits (http://www.pulseaus.com.au/using-pulses/health-benefits)

United Nations Year of the Pulses 2016 (audio and video) 

http://www.fao.org/pulses-2016/resources/audio-video/en/ (http://www.fao.org/pulses-

2016/resources/audio-video/en/)

Hamari Web: Health benefits of pulses Itext)  

http://www.hamariweb.com/articles/article.aspx?id=30514

(http://www.hamariweb.com/articles/article.aspx?id=30514)

Daily Life: The health benefits of eating your pulse 

http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-of-eating-your-pulses-

20120808-23tpj.html (http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-

of-eating-your-pulses-20120808-23tpj.html) 

Question 2. How do pulses contribute to soil fertility?

How do plants get nitrogen?

What happens when plants don’t get enough nitrogen?

How do pulses make nitrogen?

How does the nitrogen being made in pulses benefit the soil organisms and other plants?

How does this link in with the nitrogen cycle?

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)

International Year of Pulses: Pulses and sustainability 

http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file

(http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file)

United Nations: Pulses and biodiversity  

http://www.fao.org/3/a-i5389e.pdf (http://www.fao.org/3/a-i5389e.pdf)

The soil hugger’s journey (Diagram of soil food web) 

https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-high-level-components-of-soil-

episode-2-2-organic-matter/ (https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-

high-level-components-of-soil-episode-2-2-organic-matter/)

http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf
http://www.pulseaus.com.au/using-pulses/health-benefits
http://www.fao.org/pulses-2016/resources/audio-video/en/
http://www.hamariweb.com/articles/article.aspx?id=30514
http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-of-eating-your-pulses-20120808-23tpj.html
http://www.pulsecanada.com/environment/videos
http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file
http://www.fao.org/3/a-i5389e.pdf
https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-high-level-components-of-soil-episode-2-2-organic-matter/


Rangeland soil food web  

http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG

(http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG)

 

Question 3. Why do pulses have less impact on greenhouse gases compared with nitrogen

fertilisers?

How does the production of nitrogen contribute to greenhouse gases?

When nitrogen fertiliser breaks down, what gas does it turn into? How much more potent is this

gas compared to carbon dioxide?

Why don’t pulses produce the same amount of greenhouse gases?

How does this link in with the nitrogen cycle?

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)  

or https://www.youtube.com/watch?v=vZbhNFSFdTU (https://www.youtube.com/watch?

v=vZbhNFSFdTU)  

Science Direct (text –abstract)  

http://www.sciencedirect.com/science/article/pii/S0378429011001158

(http://www.sciencedirect.com/science/article/pii/S0378429011001158)

Agriculture Victoria: Nitrogen Fertiliser – Improving efficiency and saving money  

http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-

and-emissions/nitrogen-fertilisers (http://agriculture.vic.gov.au/agriculture/farm-management/weather-

and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers)

Environmental working groups (Graph) 

http://www.ewg.org/meateatersguide/eat-smart/ (http://www.ewg.org/meateatersguide/eat-smart/)

UN Pulses and climate change (text PDF) 

http://www.fao.org/3/a-i5426e.pdf (http://www.fao.org/3/a-i5426e.pdf)

 

Question 4. How can farmers grow pulses so they provide many different benefits?

What can farmers do with the pulses they grow? What can they do with the seed? How can they

use the rest of the plant when it has finished growing?

How can the farmer rotate the use of the land to keep it fertile when growing pulses?

How does this link in with the nitrogen cycle?

http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG
http://www.pulsecanada.com/environment/videos
https://www.youtube.com/watch?v=vZbhNFSFdTU
http://www.sciencedirect.com/science/article/pii/S0378429011001158
http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers
http://www.ewg.org/meateatersguide/eat-smart/
http://www.fao.org/3/a-i5426e.pdf


Pulses Australia: Using pulses for forage (text) 

http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage

(http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage)  

Pulses Australia: Environment  

http://www.pulseaus.com.au/using-pulses/environment (http://www.pulseaus.com.au/using-

pulses/environment)

Healthy farm Practices: Crop rotation  

http://www.ucsusa.org/food_and_agriculture/solutions/advance-sustainable-agriculture/crop-diversity-

and-rotation.html#.VyqaBYR94uU (http://www.ucsusa.org/food_and_agriculture/solutions/advance-

sustainable-agriculture/crop-diversity-and-rotation.html#.VyqaBYR94uU)

UN: Pulses and biodiversity (text PDF – read page 2) 

http://www.fao.org/3/a-i5389e.pdf (http://www.fao.org/3/a-i5389e.pdf)

NSW Dept of Primary Industry; Putting life into the farming system (PDF book 28 pages)  

http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-the-farming-

system.pdf (http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-

the-farming-system.pdf)

Question 5. Can pulses be grown as an alternative to fertilising farms with nitrogen?

Why do farmers need fertiliser?

How can farmers fertilise their soils?

How does nitrogen fertiliser help plants?

How would a farmer grow pulses to keep their land fertile?

How does this relate to the nitrogen cycle?

Youtube: Using legumes to reduce N losses (video 2 min)  

https://www.youtube.com/watch?v=sXswi1tFQpA (https://www.youtube.com/watch?v=sXswi1tFQpA)

Agriculture Victoria: Nitrogen Fertiliser – Improving efficiency  and saving money  

http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-

and-emissions/nitrogen-fertilisers (http://agriculture.vic.gov.au/agriculture/farm-management/weather-

and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers)

Phys.org Legumes can Reduce Need for Nitrogen Fertilizer (text)  

http://phys.org/news/2010-03-legumes-nitrogen-fertilizer.html (http://phys.org/news/2010-03-

legumes-nitrogen-fertilizer.html)

Grains Research & Development Corp (text) Read conclusion at end of article.  

https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-on-

soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N

http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage
http://www.pulseaus.com.au/using-pulses/environment
http://www.ucsusa.org/food_and_agriculture/solutions/advance-sustainable-agriculture/crop-diversity-and-rotation.html#.VyqaBYR94uU
http://www.fao.org/3/a-i5389e.pdf
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-the-farming-system.pdf
https://www.youtube.com/watch?v=sXswi1tFQpA
http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers
http://phys.org/news/2010-03-legumes-nitrogen-fertilizer.html
https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-on-soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N


(https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-

on-soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N)

Question 6. What is the future of pulses?

How will pulses help to feed the world as the population grows?

How will pulses help us live more sustainably in the future?

How will growing pulses help Australian farmers

How does this link to the nitrogen cycle

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)

ABC Landline: Bean Boom (Video 17 min) Watch first 3 minutes then 13 minutes to 15 minutes  

http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill

(http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill)

ABC Rural: International Year of Pulses gives Australian industry hope for a big future around the world 

http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-to-boost-

profile/7071806 (http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-

to-boost-profile/7071806)

United Nations Nutritious seeds for a sustainable future (text) 

http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/

(http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/)

India pulses and grains association: Pulses market: India and the worls 

http://www.ipga.co.in/pulses-market-india-and-world (http://www.ipga.co.in/pulses-market-india-and-

world)

Final ‘thinking’ question:

What do students believe makes for a reliable source of information on the web.

 

Resource 7 Investigating the claims pulses in the nitrogen cycle?

What evidence supports the claims about a positive impact of nitrogen fixing bacteria when growing

pulses? 

1. Your Teacher will inform you how long you have to complete your investigation 

2. Divide into groups 

3. Your group will look for evidence about the claims that the nitrogen fixing bacteria and pulses leads

to many benefits for farming, our health, the economy and the environment including the atmosphere.

https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-on-soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N
http://www.pulsecanada.com/environment/videos
http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill
http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-to-boost-profile/7071806
http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/
http://www.ipga.co.in/pulses-market-india-and-world


back to top

Download Resource 10: Pulses nitrogen cycle presentation (pdf/pulse-resource-10.pdf)

Download Resource 11: Presentation Rubric (pdf/pulse-resource-11.pdf)

Download Resource 12: Reflection (pdf/pulse-resource-12.pdf)

This question has been broken down into six smaller investigating questions. Each group will choose

or be given one of these six investigation questions    

Question1. Why are pulses considered super foods? 

Question 2. How do pulses contribute to soil fertility?  

Question 3. Why do pulses have less impact on greenhouse gases compared with nitrogen

fertilisers? 

Question 4. How can farmers grow pulses so they provide many different benefits? 

Question 5. Can pulses be grown as an alternative to fertilising farms with nitrogen?  

Question 6. What is the future of pulses?

4. Groups decide how to divide up the tasks and record their information 

5. Start with the references provided and then use your own searches to:

Find information that will help you answer your question

Record the information that is relevant to answering your question

Record the link where the information was gathered

Evaluate how reliable you think the source (organisation providing the information) of the

information is

At the end of the research the group will have collected the information on one set of paper or in

a document, have the links for the information and how reliable they believe each link is.

6. Organise the information so it explains how the question is answered.

At the conclusion of the research discuss as a class what you believe is a reliable source of information
on the web.

Learning experience 4

Growing Pulses as

part of the nitrogen

cycle

Lesson overview

Students in their research groups will use their research findings to:

prepare a presentation focusing on their research question

use a diagram of a nitrogen cycle to show the advantages of growing pulses

http://primezone.edu.au/resources/pdf/pulse-resource-10.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-11.pdf
http://primezone.edu.au/resources/pdf/pulse-resource-12.pdf


Lesson outcomes:

Students will be able to:

Communicate ideas about the use of pulses using a relevant nitrogen cycle diagram

Apply their knowledge of pulses and the nitrogen cycle

Provide their view about claims related to Pulses providing supporting evidence

Assessment:

Use Resource 11. Presentation Rubric  

Print worksheet Resource 12 Reflection

Teacher background information

Discuss with students how they want to present their nitrogen cycle to the class. Alternatively the

teacher could project a standard nitrogen cycle that each group will need to use.

Useful resources

Physical geography: The nitrogen cycle  

http://www.physicalgeography.net/fundamentals/9s.html

(http://www.physicalgeography.net/fundamentals/9s.html)

Equipment:

Art material to design their nitrogen cycle to be part of a presentation or computers and access to an

electronic whiteboard or digital projector

Print works sheet Resource 12 Reflection

Lesson steps:

Provide students with Resource 10 Pulses nitrogen cycle presentation in an electronic form so

they can use the web links.

Explain that the groups of students will present their answers to their investigation question to the

class using a nitrogen cycle diagram. Their cycle will need to be seen by the class. They may

need to discuss how they will design and present their nitrogen cycle to the class.

Students design a nitrogen cycle that includes all the elements in a nitrogen cycle emphasising

the aspects they investigated in learning experience 3.

As they deign their presentation they will include

Their investigation question

Using their nitrogen cycle illustration to show how the nitrogen cycle was involved in the

answering of their question.

http://www.physicalgeography.net/fundamentals/9s.html


It can include how the nitrogen cycle operates when pulses are not grown compared with

how the nitrogen cycle operates when pulses are grown.

They may wish to show changes by designing two nitrogen cycles with and without pulses

 

They present their nitrogen cycle and explanation to the class. On the nitrogen cycle they should

show the changes that occur when growing and consuming pulses. 

 

Final ‘thinking’ questions:

Ask students to score how well they think they have answered the question “Are the growing of pulses

still needed for providing soils with nitrogen?”

 

 
Resources

Resource 10: Pulses nitrogen cycle presentation

Your group will be providing the class with a presentation.

How much time has your group been given to design your presentation? How long will your

group need to speak to the class?

Your will need to have a diagram of a nitrogen cycle which your class can see. Will the teacher

project a standard nitrogen cycle for all groups to use or will your group need to design their own

nitrogen cycle. The diagram could be designed on art paper, using a computer and displaying it

on an electronic whiteboard or using a digital projector

Your group will present the answers to your investigation question to the class using a nitrogen

cycle. Their cycle will need to be seen by the class.

As your group designs the presentation include:

The investigation question

Use their nitrogen cycle illustration to show how the nitrogen cycle was involved in the

answering of the question.

How the nitrogen cycle operates when pulses are not grown

Compared with how the nitrogen cycle operates when pulses are grown.

Your group may wish to show changes by designing two nitrogen cycles with and without

pulses 

Present the nitrogen cycle presentation to the class. On the nitrogen cycle show the changes

that occur when growing and consuming pulses. 



Useful links to nitrogen cycles

Physical geography: The nitrogen cycle  

http://www.physicalgeography.net/fundamentals/9s.html

(http://www.physicalgeography.net/fundamentals/9s.html)  

  

Shmoop: The nitrogen cycle 

http://www.shmoop.com/ecology/nitrogen-cycle.html (http://www.shmoop.com/ecology/nitrogen-

cycle.html)

Science learning: The terrestrial nitrogen cycle 

http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-

nitrogen-cycle (http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-

Media/Interactive/The-terrestrial-nitrogen-cycle)

 

 
Resource 12: Reflection

What are three things you learned about pulses

1.

2.

3.

Which of the pulses do you most like to eat?

 

Why do you think it’s important to grow pulses?

 

 

 

Should people learn more about the health benefits of pulses?

 

http://www.physicalgeography.net/fundamentals/9s.html
http://www.shmoop.com/ecology/nitrogen-cycle.html
http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-nitrogen-cycle
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Why might pulses become a more important food source as the world’s population grows?

 

 

How will you contribute to the reduction of greenhouse gases?
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Learning  experience 1
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https://www.youtube.com/watch?v=ZaFVfHftzpI (https://www.youtube.com/watch?v=ZaFVfHftzpI)

Vimeo Undertsnading the Nitrogen cycle (35 sec)  

https://vimeo.com/7968875 (https://vimeo.com/7968875) 

Nitrogen Cycle (text plus diagram)  

http://www.the-compost-gardener.com/nitrogen-cycle.html (http://www.the-compost-

gardener.com/nitrogen-cycle.html)

Vimeo Nitrogen-Cycle(video of lecture 20 mim) – first 3.5 minutes is a good chemical summary.  
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Microbial World: (only use use first table Nitrogen Fixation)

http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm

(http://archive.bio.ed.ac.uk/jdeacon/microbes/nitrogen.htm)

Ibiology lecture COOPERATION BETWEEN BACTERIA AND PLANTS FOR PROTEIN NUTRITION 
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(http://www.physicalgeography.net/fundamentals/9s.html)
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Biodiversity explorer: Edible legumes  
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(http://www.biodiversityexplorer.org/encounter/food/legumes.htm)

AGT: History of pulses (text – read first two papragraphs) 

http://www.agtfoods.com/about-pulses/history-of-pulses.html (http://www.agtfoods.com/about-

pulses/history-of-pulses.html)    

United Nations: Surprising facts about pulses you might not know 
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(http://www.fao.org/resources/infographics/infographics-details/en/c/382088/)
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http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/

(http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/)

Youtube Rhizobia (video)  

https://www.youtube.com/watch?v=XW7uT_e5_SM (https://www.youtube.com/watch?

v=XW7uT_e5_SM)

Youtube Root Nodule Formation  (video)  

https://www.youtube.com/watch?v=fl4NhK7AaDQ (https://www.youtube.com/watch?

v=fl4NhK7AaDQ)  

The Walden Effect:The symbiosis of legumes and rhizobia (text) 

http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/

(http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/)

Learning  experience 3

Question1. Why are pulses considered super foods?

Pulses Australia: Heath benefits of pulses (PDF text and charts) 

http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf

(http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf)

Pulses Australia: Heath benefits of pulses (text and video) http://www.pulseaus.com.au/using-

pulses/health-benefits (http://www.pulseaus.com.au/using-pulses/health-benefits)

United Nations Year of the Pulses 2016 (audio and video) 

http://www.fao.org/pulses-2016/resources/audio-video/en/ (http://www.fao.org/pulses-

2016/resources/audio-video/en/)

Hamari Web: Health benefits of pulses Itext)  

http://www.hamariweb.com/articles/article.aspx?id=30514

(http://www.hamariweb.com/articles/article.aspx?id=30514)

Daily Life: The health benefits of eating your pulse 

http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-of-eating-your-pulses-

20120808-23tpj.html (http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-

of-eating-your-pulses-20120808-23tpj.html) 

Question 2. How do pulses contribute to soil fertility?

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)

http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/
https://www.youtube.com/watch?v=XW7uT_e5_SM
https://www.youtube.com/watch?v=fl4NhK7AaDQ
http://www.waldeneffect.org/blog/A_symbiosis_of_legumes_and_rhizobia/
http://www.pulseaus.com.au/storage/app/media/using_pulses/2008_APB-Pulses-health-benefits.pdf
http://www.pulseaus.com.au/using-pulses/health-benefits
http://www.fao.org/pulses-2016/resources/audio-video/en/
http://www.hamariweb.com/articles/article.aspx?id=30514
http://www.dailylife.com.au/health-and-fitness/dl-nutrition/the-health-benefits-of-eating-your-pulses-20120808-23tpj.html
http://www.pulsecanada.com/environment/videos


International Year of Pulses: Pulses and sustainability 

http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file

(http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file)

United Nations: Pulses and biodiversity  

http://www.fao.org/3/a-i5389e.pdf (http://www.fao.org/3/a-i5389e.pdf)

The soil hugger’s journey (Diagram of soil food web) 

https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-high-level-components-of-soil-

episode-2-2-organic-matter/ (https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-

high-level-components-of-soil-episode-2-2-organic-matter/)

Rangeland soil food web  

http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG

(http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG)

 

Question 3. Why do pulses have less impact on greenhouse gases compared with nitrogen

fertilisers?

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)  

or https://www.youtube.com/watch?v=vZbhNFSFdTU (https://www.youtube.com/watch?

v=vZbhNFSFdTU)  

Science Direct (text –abstract)  

http://www.sciencedirect.com/science/article/pii/S0378429011001158

(http://www.sciencedirect.com/science/article/pii/S0378429011001158)

Agriculture Victoria: Nitrogen Fertiliser – Improving efficiency  and saving money  

http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-

and-emissions/nitrogen-fertilisers (http://agriculture.vic.gov.au/agriculture/farm-management/weather-

and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers)

Environmental working groups (Graph) 

http://www.ewg.org/meateatersguide/eat-smart/ (http://www.ewg.org/meateatersguide/eat-smart/)

UN Pulses and climate change (text PDF) 

http://www.fao.org/3/a-i5426e.pdf (http://www.fao.org/3/a-i5426e.pdf)

 

Question 4. How can farmers grow pulses so they provide many different benefits?

http://iyp2016.org/resources/documents/factsheets/22-factsheet-pulses-and-sustainability/file
http://www.fao.org/3/a-i5389e.pdf
https://thesoilhuggersjourney.wordpress.com/2014/09/04/soil-series-high-level-components-of-soil-episode-2-2-organic-matter/
http://creationwiki.org/pool/images/4/43/Rangeland_soil_food_web1.JPG
http://www.pulsecanada.com/environment/videos
https://www.youtube.com/watch?v=vZbhNFSFdTU
http://www.sciencedirect.com/science/article/pii/S0378429011001158
http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers
http://www.ewg.org/meateatersguide/eat-smart/
http://www.fao.org/3/a-i5426e.pdf


Pulses Australia: Using pulses for forage (text) 

http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage

(http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage)  

Pulses Australia: Environment  

http://www.pulseaus.com.au/using-pulses/environment (http://www.pulseaus.com.au/using-

pulses/environment)

Healthy farm Practices: Crop rotation  

http://www.ucsusa.org/food_and_agriculture/solutions/advance-sustainable-agriculture/crop-diversity-

and-rotation.html#.VyqaBYR94uU (http://www.ucsusa.org/food_and_agriculture/solutions/advance-

sustainable-agriculture/crop-diversity-and-rotation.html#.VyqaBYR94uU)

UN: Pulses and biodiversity (text PDF – read page 2) 

http://www.fao.org/3/a-i5389e.pdf (http://www.fao.org/3/a-i5389e.pdf)

NSW Dept of Primary Industry; Putting life into the farming system (PDF book 28 pages)  

http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-the-farming-

system.pdf (http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-

the-farming-system.pdf)

Question 5. Can pulses be grown as an alternative to fertilising farms with nitrogen?

Youtube: Using legumes to reduce N losses (video 2 min)  

https://www.youtube.com/watch?v=sXswi1tFQpA (https://www.youtube.com/watch?v=sXswi1tFQpA)

Agriculture Victoria: Nitrogen Fertiliser – Improving efficiency  and saving money  

http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-

and-emissions/nitrogen-fertilisers (http://agriculture.vic.gov.au/agriculture/farm-management/weather-

and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers)

Phys.org Legumes can Reduce Need for Nitrogen Fertilizer (text)  

http://phys.org/news/2010-03-legumes-nitrogen-fertilizer.html (http://phys.org/news/2010-03-

legumes-nitrogen-fertilizer.html)

Grains Research & Development Corp (text) Read conclusion at end of article.  

https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-on-

soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N

(https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-

on-soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N)

Question 6. What is the future of pulses?

Pulse Canada: Sustainability (video)  

http://www.pulsecanada.com/environment/videos (http://www.pulsecanada.com/environment/videos)

http://www.pulseaus.com.au/growing-pulses/publications/using-pulses-forage
http://www.pulseaus.com.au/using-pulses/environment
http://www.ucsusa.org/food_and_agriculture/solutions/advance-sustainable-agriculture/crop-diversity-and-rotation.html#.VyqaBYR94uU
http://www.fao.org/3/a-i5389e.pdf
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/558958/Pulses-putting-life-into-the-farming-system.pdf
https://www.youtube.com/watch?v=sXswi1tFQpA
http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-carbon-and-emissions/nitrogen-fertilisers
http://phys.org/news/2010-03-legumes-nitrogen-fertilizer.html
https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2015/02/Legume-effects-on-soil-N-dynamics--comparisons-of-crop-response-to-legume-and-fertiliser-N
http://www.pulsecanada.com/environment/videos


back to top

ABC Landline: Bean Boom (Video 17 min) Watch first 3 minutes then 13 minutes to 15 minutes  

http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill

(http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill)

ABC Rural: International Year of Pulses gives Australian industry hope for a big future around the world 

http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-to-boost-

profile/7071806 (http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-

to-boost-profile/7071806)

United Nations Nutritious seeds for a sustainable future (text) 

http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/

(http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/)

India pulses and grains association: Pulses market: India and the worls 

http://www.ipga.co.in/pulses-market-india-and-world (http://www.ipga.co.in/pulses-market-india-and-

world)

 

Learning  experience 4

Physical geography: The nitrogen cycle  

http://www.physicalgeography.net/fundamentals/9s.html

(http://www.physicalgeography.net/fundamentals/9s.html)  

  

Shmoop: The nitrogen cycle 

http://www.shmoop.com/ecology/nitrogen-cycle.html (http://www.shmoop.com/ecology/nitrogen-

cycle.html)

Science learning: The terrestrial nitrogen cycle

http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-
nitrogen-cycle (http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-
Media/Interactive/The-terrestrial-nitrogen-cycle)
 

 

http://www.abc.net.au/landline/content/2015/s4397359.htm?site=milduraswanhill
http://www.abc.net.au/news/2016-01-06/year-of-the-pulse-gives-farmers-a-chance-to-boost-profile/7071806
http://www.fao.org/pulses-2016/blog/feeding-the-future-with-pulse-crops/en/
http://www.ipga.co.in/pulses-market-india-and-world
http://www.physicalgeography.net/fundamentals/9s.html
http://www.shmoop.com/ecology/nitrogen-cycle.html
http://sciencelearn.org.nz/Contexts/Soil-Farming-and-Science/Sci-Media/Interactive/The-terrestrial-nitrogen-cycle











