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The Balance of Nature — Food Chains 101
(Suitable for grades 4-12)

OBJECTIVE
To understand the balance of nature by building a microscopic ecosystem.
TEACHER BACKGROUND
Food chains are made up of producers, consumers and decomposers. Producers are the plants that
use sunlight to grow and to produce food for the consumers. There are two types of consumers,
primary and secondary consumers. The primary consumers are prey species, like rabbits, that eat
plants. The secondary consumers are predators, like raptors, that eat the primary consumers. All
life eventually dies and becomes food for the decomposers, like bacteria and fungi.
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A food chain is also a movement of energy through the
producers, consumers and decomposers in an ecosystem.
The source of all energy is the sun, in the form of light.
Plants absorb this energy. Through a process called
photosynthesis, they change the radiant energy into chemical
energy. Plants then produce carbohydrate food like sugars
and starches that are eaten by consumers. In this first
exchange of energy, plants capture approximately 1% of the
available light energy from the sun.

Producers

The second stage in the exchange of energy involves the movement of organic molecules from
plants to animals. At each stage, some energy is lost. When a rabbit, a primary consumer, eats a
plant, it receives approximately 10% of the plant's energy. When a hawk then eats the rabbit, it
consumes about 10% of the rabbit's energy. All life stays alive on energy transfers and ends in
death. Producers and consumers can die anywhere along the food chain. When they do, some
energy is transferred to the decomposers. This decreasing transfer of energy through the food
chain creates a balance in nature, with more producers than consumers.
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THE BALANCE OF NATURE
EXPERIMENT
Carnivores 1% of Energy
In the experiment below, students
will observe samples of a
microscopic ecosystem made from
Herbivores 10% of Energy
boiling grass and water. Students
will monitor the pH level of the
mixture to indicate health of this
mini environment. Almost all
Producers 100% of Energy
chemistry of living things takes
place at pH levels between 6 and
8. Any pH below 7 is acidic (i.e.
vinegar) and any pH above 7 is basic (i.e. soap). Extreme changes in pH may indicate that the nutrients
in the mixture are disappearing rapidly.
There are two possible outcomes to this experiment as some of the variables like temperature, light and
humidity are not controlled and vary from class to class. Students may see that after approximately one
week, the ecosystem made of grass and water will stabilize; there will be more producers than
consumers. There will also be more primary consumers, herbivores, than secondary consumers,
carnivores. However, if the environment does not stabilize, the ecosystem will die. For example, if the
population of consumers explodes and the food supply is rapidly exhausted, then eventually the
consumers will starve and die off. The students will observe an extinction and collapse of an
ecosystem. Unfortunately, this process occurs daily on our planet and results in the extinction of many
species.
GOAL
To understand the balance of nature by building a microscopic food chain and by observing the
numbers of producers, consumers, and decomposers.
MATERIAL
Handful of Grass or Other Green Plant
Dropper
2 to 3 Cups of Distilled Water
Microscope With Minimum 400x Magnification, Crystal Violet or stain (if using microscope > 1000x)
Slides and Covers
Small Pot
Heating Element to Boil Water (like stovetop)
pH Paper
Worksheet (attached)
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PREPARING THE SLIDE
The first organism to appear in the experiment will be bacteria, a decomposer. Bacteria are very small
and appear as dots, rods or spirals. If you are using a magnification of 1000 Xor higher, the slide can
be prepared as described below using a drop of water and slide cover. If there is rapid evaporation, the
slide can also be sealed around the edges with wax. At 1000 X magnification or higher, students will
observe movement in the water as bacteria, herbivores and carnivores appear.
However, if the magnification is lower, the slide may be air-dried, passed over a heat source for
several seconds, cooled down, and stained using iodine. Use blotting or filter paper to draw out
excess stain. At lower magnification levels you can still use the drop of water preparation, but
students cannot see movement of organisms and clarity is reduced. For further information on using a
microscope or staining slides, refer to The World of the Microscope by Chris Oxlade and Corinne
Stockley.
PROCEDURE
1. Fill pot with distilled water. Add a handful of grass. Have an adult boil the mixture for 3 to 4
minutes. This process will kill most of the organisms present in the mixture.
2. Let the mixture cool and test pH level. Record on worksheet.
3. Using the medicine dropper, place a small droplet of water on a slide and seal with slide cover.
(Refer to the above section on preparing the slide). Place under a microscope.
4. Have students examine the slide and draw their observations on the worksheet. If desired, take
several slide samples from different places. Living organisms that are starting to grow do not
spread homogeneously throughout the mixture.
5. Leave the mixture uncovered to expose it to air and place it near a light source, like a window.
6. Prepare new slides each day for seven days. Have the students record the pH level and their
observations on the worksheet. If desired, take samples several times during the day, as organisms
can grow rapidly.
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ANALYSIS
If the pH level remains at a healthy level between 6 and 8, the first organisms the students observe will be tiny
dots floating around. This usually occurs around day 2. These are bacteria, the DECOMPOSERS. Bacteria
are present in the air and some begin settling on the water surface. Around day 3 or 4, tiny algae, the
PRODUCERS, start to form. By day 5, consumers, or herbivores like paramecia, appear eating the algae.
Sometimes, by the end of the week, tiny carnivores, like rotifers start to appear.

Algae

Rotifer

Paramecium

However, if the pH level becomes too high or low, it may be an indication that there is an imbalance of
producers and consumers and that the nutrients are being used up rapidly. This imbalance may kill the
ecosystem.
It will take about a week for the new food chain to stabilize or to die. By using their drawings on the
worksheet the students identify the PRODUCERS, CONSUMERS, and DECOMPOSERS. Each day, have the
students estimate the ratio or percentage of PRODUCERS and CONSUMERS. In healthy food chains, as
illustrated in the pyramids on the previous pages, the number of producers will be larger than the consumers.
At the end of the experiment, using the sketches from the worksheet, draw a pyramid of the microscopic
ecosystem.
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FOOD CHAIN OBSERVATIONS WORKSHEET
Record pH level. Draw and label observations from the slide sample(s)
(i .e. consumers, producers or decomposers)
______________ ___________________________________________________
DAY ONE:
pH Level:_________

__________________________________________________________________
DAY TWO:
pH Level:_________

__________________________________________________________________
DAY THREE:
pH Level:_________

__________________________________________________________________
DAY FOUR:
pH Level:_________

__________________________________________________________________
DAY FIVE:
pH Level:_________

_________________________________________________________________
DAY SIX:
pH Level:_________

