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What Do plants need
to grow?

 

 

 

 

 

 

 

 

 

Light

Water

Carbon Dioxide

Nutrients (food)

Support (for their roots)

The right environment (temperature, humidity)

Space

Airflow

Love helps!
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Conventional Gardening
What are the advantages of gardening?
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What will influence gardening in the future?
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What are the disadvantages of gardening?
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What are the disadvantages of gardening?
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What are the advantages of gardening?

Food sovereignty (self-sufficient food source)

Know where your food comes from and grow what you want

Getting out in the garden is good for you!

Save money

Something for family and friends to do together regardless of age

What will influence gardening in the future?

Access to land

Water availability

Laws about land use and plant genetics (i.e. push in some U.S. states to ban

organic farming)

Quality of food available in stores

Personal time constraints

What are the disadvantages of gardening?

It takes time to learn skills and raise a crop to harvest

Uncertain yield – bug/pest attacks, diseases another environmental 

factors can harm or destroy crops

Requires more effort than going to the shops

What are the disadvantages of gardening?

It takes time to learn skills and raise a crop to harvest

Uncertain yield – bug/pest attacks, diseases and other environmental

factors can harm or destroy crops

Requires more effort than going to the shops
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What is a
hydroponic system?

The word hydroponics is often used to 
describe types of gardening without using soil.

Greek words

Meaning “working with water”

hydro =

ponics =

 

 

This describes the growing of plants with their roots suspended 
in water.

The water is recirculated with mineral nutrients added.

Nutrients are

water

work (from ponos)

the chemical building blocks of plants
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advantages & disadvantages

What do you see as being the advantages of hydroponic gardening?

 

 

 

 

 

What do you see as being the disadvantages of hydroponic gardening?
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What do you see as being the advantages of hydroponic gardening?

Grow and harvest plants out of season

Low water use!

Boost plant yield/growth with tailored nutrition

Faster harvests

Control of the root zone to deliver higher yields and improved product 
quality

Prevention and reduction of root diseases

What do you see as being the disadvantages of hydroponic gardening?

Cost of nutrients and equipment

A synthetic growing environment requires extra care and

attention compared to a conventional garden

Prevention and reduction of root diseases
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Growing media
Plants may grow in sand, sawdust, rock or, most commonly, soil.

Hydroponic gardening replaces soil with water or any other material, 
called growing media.

The medium must:

Be inert or neutral, not providing the plant with any _ _ _ _.

Drain easily, allowing _ _ _ and _ _ _ _ _  to move freely between the 
plants roots so that the plant doesn’t _ _ _ _ _.

Provide stability to hold the plant _ _.

Not _ _ _ _ _ _ _ _ _ (go rotten) as this would collapse the air spaces.

f o o d

up

w a t e r
drown

d e c o m p o s e

a i r
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Some media commonly used in hydroponic gardening are:

Vermiculite

A mica clay. When heated quickly to 300°C it expands to 20 times its 
original thickness and is very light. In the spaces it can hold water and air.

Perlite

A volcanic material. When heated to 850°C the perlite changes to granular 
shapes, with tiny tunnels which allow air and moisture to move freely.

Important: The dust from Vermiculite and Perlite is dangerous to breathe in, 
or get in your eyes. Either wear a mask or wet it to stop the dust flying.

Expanded Clay

Is commercially made clay balls fired in kilns. The balls are very porous, 
similar to the inside of perlite.

Rockwool

Is a volcanic lava limestone and coke carbon. It is melted at 1400°C - 
1600°C, and poured into a spinning drum making thin hairs like candy 
floss. There are plenty of air spaces.

Important: Wear a mask. Always wear gloves. Never let it touch your skin.

You can collect your own media.

Some types must be sterilised, by boiling to kill unwanted organisms:

Coarse river sand, pumice, scoria, tiny stones, bean bag balls and foam 
rubber.

believe it or not...water can flow uphill!

Water is attracted up and along the walls of thin tubes or passages.

This is called capillary action. The narrower the tunnel, the higher 
the water rises. Hydroponic media rely on capillary action.
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Just as you require a balanced diet, so do plants.

Essential elements

Nitrogen: For all new cell growth. It 
produces green oxygen-producing 
chlorophyll.
Deficiency: Yellow leaves, running to 
seed.

Phosphorus: Needed for 
photosynthesis, root growth and 
forming flowers and seeds.
Deficiency: Very dark leaves.

Potassium: Fights off disease, 
important in new cell growth.
Deficiency: Motley leaves, yellow 
veins, fruit falls before ripe.

Calcium: For cell walls. Controls 
excesses of other nutrients.
Deficiency: Tips die back. Brown to 
black scorching.

Magnesium: Vital to chlorophyll, helps 
seeds, juice, oils.
Deficiency: Yellow leaves from middle 
to edge, then turn orange.

Sulphur: For tissue structure, flavour 
and smells.
Deficiency: Young leaves are pale.

Iron: Needed to produce chlorophyll, 
an essential micro nutrient.
Deficiency: New leaves almost white.

Manganese: Balances other nutrients.
Deficiency: Mottled yellow young 
leaves. Poor buds.

Zinc: Assists growth hormone, 
increases energy.
Deficiency: Stunted growth.

Copper: Increases colour, sugar 
content.
Deficiency: New shoots wilt, or die 
back, pale bitter crops.

Boron: For pollen and seed 
production.
Deficiency: Slow death, cracks on fruit, 
hollow stem.

Molybdenum: So plant can use 
nitrogen.
Deficiency: Leaves pale, look burnt 
towards edge. Leaves become wonky.

DANGER!
Some of these elements are only needed in VERY small amounts 
and can be poisonous to the plant if it is given too much!

Nutrients plants need
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But wait... there's more!

Oxygen is as important as nutrients to plants. Air usually travels through the 
spaces in dirt, where worm holes can help. All hydroponic systems must get 
oxygen to the plants’ r _ _ _ s. 98% of oxygen is absorbed through roots. Oxygen 
can be returned to the nutrient solution using a fish tank.

Light is the main source of e_ _ _ _ y for plants in a hydroponic system. 
It can be natural sunlight, or provided by ultraviolet lights. Light must not shine 
on the nutrient solution, otherwise a _ _ _ e (slime) will grow inside 
the containers and on the plant’s roots.

Space is important for plants to grow to maturity. In a hydroponic garden, 
the plants do not need to compete for nutrients as in soil, but they do need 
space for the leaves to get enough l _ _ _ t.

Heat: Most plants grow best in w _ _ m temperatures. Plants can 
be tricked to grow out of season (usually in a g _ _ _ _ _ _ _ _ e). 
Many hydroponic systems can control the temperature of the nutrient solution.

My plants lose their fruits too soon:

My strawberries have no flavour:

All my plants die after only a few 
weeks:

The leaves of my beans are yellow in 
the middle:

By reading the information on this 
page, solve the problems of these 
gardeners:

Help me, Dr 
Greenthumb! 

n e r g

o o t

l g a

i g h

a r
r e e n h o u s

Potassium deficiency

Copper deficiency

Nitrogen deficiency, pests/disease, 
over/under-feeding, too much/little 
light

Magnesium deficiency
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When choosing equipment for hydroponics, containers must be light proof 
and made of materials that will not affect or change the nutrient solution.

Air pumps are easy to buy.

Submersible pumps need to be plastic, with no metal parts that would affect 
the solution.

Plastic is suitable for plant containers, holding tanks, and nutrient pipes.

Panda film is a plastic sheet, white on one side, black on the other. It is used white- 
side up to cover a gulley.

Larger hydroponic gardens will need running water into the holding tank, so a 
ballcock will be necessary. Commercial set-ups often have atomic controller 
systems.

Conductivity Factor Meter (C.F. Meter) / Electrical Conductivity Meter (E.C. 

Meter) 

The strength of the nutrient solution must be measured so growers know when 
to add more food. You can collect your own media.

Special HYDROPONIC equipment

How does it work?
Water conducts electricity 
because it has impurities in it.
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A conductivity factor meter has two electrodes. When it is placed in 
water and switched on, an electric current tries to pass from one 
electrode to another.

In truly pure water, the reading will be 0.0 C.F. / 0.0 E.C. The more 
nutrient in the water means a higher reading, up to the maximum  
of 100 C.F. / 10 E.C.

Not all plants want 100C.F. / 10 E.C.

Beans like between 12 - 14 C.F. / 1.2 - 1.4 E.C., lettuce 3 - 12 C.F. / 0.3 - 
1.2 E.C. and tomatoes 22 - 28 C.F. / 2.2 - 2.8 E.C. If the C.F. / E.C. is too 
high for the plant, the nutrients suck the water out of the plant!

pH Meter

A pH test shows whether a solution is acidic or alkaline on a scale of 0-14.

Special pH test paper or a pH Meter can be used. The paper changes 
colour when dipped in the solution. The colours are checked against a 
colour chart which match the colours to a pH reading.

To increase the C.F. / E.C., add more nutrient
To decrease the C.F. / E.C., add more water.

How does it work?
Pure water is neutral (7.0), 
while 0 is very acidic. 14 is very 
alkaline.

Swimming pools are tested for pH levels. Plants can use the 
nutrients in the hydroponic solutions best when the pH is between 
5.5 - 6.5 pH. The ideal pH is 6.3.

As the plants use the nutrients, the solution becomes more alkaline.
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Nutrient Film Technique (NFT) 1970s

NFT only uses water and nutrient.

Using a light-proof, gutter-like, covered plastic gulley, plants are grown through 
holes with their roots in the nutrient solution. The solution is pumped to the end of 
the gulley.

The gulley slopes down toward the holding tank with a ratio of 1:40 (1cm raised for 
every 40cm length). The aim is for a continuous flow 1mm deep through plant’s 
roots

The waterfall method returns oxygen to the solution as it falls back into the 
holding tank. The gulley could be home guttering covered with panda plastic or 
a wooden gutter lined with plastic. It needs to be light proof to stop algae growing.

hydroponic systemS

The basic idea is to have plants growing without soil where all the nutrient 
required is added to the recirculating water.
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A

b

Continuous Flow

Good for small gardens or single plants in pots.

Hose with holes 1cm below 
top of the aggregate

Hose with holes 1cm below 
top of the aggregate

Draining holes from growing media back to the 
nutrient tank

Holding tank of nutrient solution

Holding tank of nutrient solution

Plants in 
growing media

Submersible pump

Air pump

The nutrient solution is 
pumped to 1cm from 
the top of the aggregate. 
It runs down through 
the aggregate into 
the nutrient container 
through holes in 
the planter box.

The nutrient solution 
flows into a hole in the 
air tube, and is pumped 
with the air to 1cm below 
the top of the aggregate.
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Plan your system
Label parts clearly!

Use common containers to build a system. 
Remember to aerate your nutrient solution.

Design a HYDROPONICS System

The type of system we will use:

Our plants will grow in:

Equipment needed:
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Drawing of your completed design

Notes:

After our trial these are changes to be made:
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HYDROPONICS, 
The future and You
What do you expect from hydroponic technology now and in the future?

1. Integration of hydroponics with other food production systems 
tominimise the environmental impacts of food production, and 
increase productivity (e.g. aquaponics)

2. More efficient use of space, especially in urban environments (e.g. 
vertical gardens)

3. Increased automation of growing systems and reduction of 
manual work

4. New substrates (growing mediums) / growing techniques

How will hydroponics affect your life in the future?

1. Provide crops even as traditional land is rendered unsuitable for 
agriculture because of global warming, improving food security

2. Increased ability to have a productive garden in small, urban and 
suburban spaces
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What situations could occur that we may have to live in a 
biosphere?

How would you make a biosphere work?

Use what you know about the water cycle, compost, waste 
recycling, electricity, hydroponics, plants as air filters

Biospheres
A biosphere is a closed-in environment that can support 

life – air, water, food, energy and temperature.

1. Significant climate change which results in existing habitable 
areas becoming uninhabitable

5. Aside from the obvious ecological systems such as sunlight, 
temperature regulation, water supply and air supply, the ‘hidden’ 
roles played by things such as insects, bugs and bacteria must 
be taken into account. Key among them is waste disposal and the 
ability to break down organic matter for consumption by plants 
– the nitrogen cycle.

1. Virtually impossible to do (no biosphere project has been 
successful)

2. Must mimic nature as much as possible; must be very large

3. Biospheres should be self-sustaining by creating their own food  
water and air (oxygen for humans and carbon dioxide for plants)

4. Having to rely on supplies of these crucial ingredients will 
render the biosphere unsustainable as soon as the supplies are 
exhausted

2. A large pollution event which means crops can no longer grow in 
the area

3. Colonisation of planets other than Earth (i.e. Mars)
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How you can stop water from being wasted:

Only _____% of all water is fresh and available. Why is fresh water becoming 
more precious to our planet every day?

 

 

 

 

 

 

 

0.003

In the kitchen:

 

 

 

O

H H

Things you Already know

Describe and draw a water molecule:

One oxygen atom connected to two

hydrogen atoms with covalent bonds.

Only _____% of all water is fresh and available. Why is fresh water becoming 
more precious to our planet every day?

Increasing human population

Climate change (droughts and reduced rainfall, higher temperatures,

melting ice caps)

Corporatisation of water resources

Water-intensive food and crops (for example, a hamburger requires

 2400L of fresh water to make)

Pollution of available fresh water supplies

In the kitchen:

Stack the dishwasher efficiently

and only run for a full load 

Handwash using  minimal H2O

Install water-efficient fixtures

In the bathroom:

Install water-efficient fixtures

Take short showers

Use rain water tanks for the toilet

Outside:

Plant indigenous plants that are  used to the natural environment

Only water the garden after sunset
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In 3 sentences, how is sewage cleaned?

1. Coarse screening and grit removal

2. Biological processes – aeration for microbial activity

3. Advanced treatment – UV, ozone, filtration

4. Chlorination of water

5. Dumping or incineration of solid waste

Explain to a five or six year old how rain is made:

Heat from the sun causes surface water to evaporate

and turn into steam. The steam rises and forms into

clouds. Eventually, the steam cools to form droplets

which when  large enough, fall back down to the ground.
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Growth Chart

Many inorganic seeds have chemical coatings. 
Wear gloves or wash your hands. Organic heirloom 
varieties are a safer, preferred alternative.

IMPORTANT!

Germinate then plant your seeds
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Make sure you are providing the 7 things for best growth:

Light

Water

Carbon Dioxide

Nutrients (food)

Support (for their roots)

The right environment (temperature, humidity)

Space

Airflow

Love helps!
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NotesDay

Record the significant developments.
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What you know 
about hydropnics

Advantages

Use this page to record what you know about hydroponics.

Ask yourself who can use hydroponics, for what, when, where and 
why. Briefly explain the systems and equipment used, and the 
advantage and disadvantages of hydroponic technology.
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Disadvantages

How does a hydroponic system work?

Uses
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Marketing 
The Produce of 

your System

You have designed a simple unit and you are growing plants.

Now, plan an advertising or marketing campaign to sell either 
your system or the produce.

What media will you use? (Television, Radio, Newspaper, 
Magazine, Letterbox flyers, Supermarket demonstrators).

  What key work will you use in your advertising?

  Who do you want to sell to?

  What will you include in the price?

  How will you package it?

  What price?

TIPS
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For more information, visit
www.urbangreenfarms.com.au

Or contact us at
info@urbangreenfarms.com.au




