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K - I D EFiKe 2 ~10mg,/ L = f[JID R D 7K. 20

mg,/ LLLE : FAKIGK YA, AT FE 1mg/ L, J47,

7 2E 3mg, LU FDENWARKITT A BRI DI N
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» s,
»» Introduction:
o

“It may be doubted whether there are
many other animals which have played so important
a part in the history of the world, as have these lowly
organized creatures.” — Charles Darwin.
Earthworms are found all over the world. They are a
life form critical in agriculture and the health of
plants. My dad originally inspired me to investigate
earthworms. He had been reading a book by Charles
Darwin about earthworms and was telling me about
it. I had thought that earthworms were gross, but
after he showed me their castings and told me what
they did I thought they were interesting. My dad
read to me a passage from Charles Darwin' s book
that talked about someone s experiment with
earthworms. It mentioned the earthworms being put
into a pot full of sand. I knew earthworms did not
usually live in sand, and it got me wondering:
1. Does the environment of an earthworm affect its lifespan?
2. Does the earthworm prefer a certain environment?

), ’,

":':{3: Hypothesis:
o

Part 1:

If earthworms are placed in three different
living environments — their home soil, potting soil,
and sand — then the ones placed in the home soil
and potting soil will live, while the earthworms in
the sand will not have enough nutrients and die.
Part 2:

If earthworms are given a choice between
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three different living environments their home soil,
potting soil, and sand — then the worms will prefer
to live mostly in their home soil.

» by,
T - Research:
N

Earthworms are shy, soft-bodied
invertebrates that have no arms, legs, or eyes, and
are completely deaf (Darwin, 1881). These creatures
are extremely sensitive to both temperature and
vibrations, but have a weak sense of smell, taste, and
are not very intelligent (Darwin, 1881). Earthworms
live and burrow in soil and can be found throughout
the world in Europe, Asia, and North America, but
cannot live where there are deserts or snow
(National Geographic, 2010). Earthworms do not
have lungs, so instead the worms get oxygen
through their skin; but in order to do this, the
worms'  skin must be moist at all times. If not, the
worm will suffocate and die (Professors House,
2007). Salt is poisonous to earthworms (Hub Pages,
2010). When consumed the salt sucks up the fresh
water in the worm, drying it out and killing it (Hub
Pages, 2010). Salt levels are very important in the
earthworm’ s environment. The soil the earthworms
live in meets the worms needs. Underneath the
ground, it is cool, moist, and full of food for the
WOrms.

Earthworms eat mostly organic materials
that are found while burrowing (Professors House,
2007). These animals will consume almost anything.
This may include: fruits, vegetables, plant remains,
raw dirt, manure, and almost any decaying waste
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product (“Raising Earthworms Successfully”, 2003).

’» v,
»»)" Materials:
i
Part 1:
® Powdered mustard seed
® Kitchen scale
® Six pots — (Diameter: 28 cm., 22cm. Depth:
26cm)
® Two bags of potted plant soil
® Beach sand (enough to fill two pots)
® Shovel
® Dirt from the ground — Home soil (enough to
fill two pots)
® Plant screen (to cover the bottom of pots)
® Six pairs of pantyhose
® 18 ecarthworms (0.5 grams)
® Food (any kind) — a pinch
Part 2 (additional):
® Cardboard “pie” (three slices) — Diameter: 2 feet,

® Plastic cups
® Tin foil

» LIS

»»>" Procedures:

o

Part 1

Day 1:

1. Pour the sand, potting soil, and home soil, into two
pots each and label them all Pots 1,2,3,4,5, and 6.

2. Weigh and gather 18 worms with similar weights.

3. Place 3 worms in each of the pots.

4. Water all of the pots.

5. Put some kind of food in the pots.

6. Cover the pots with pantyhose when finished.

Days 2-35:

1. Water all of the pots.

2. Take out the old food in each pot.

3. Place new food in each pot.

4. Cover the pots with pantyhose.

5. Record any observations.

Part 2:

1. Fill one section of the “pie” container with sand,
one section with potting soil, and one section with
home soil.

2. Take nine earthworms and put them into nine
numbered plastic cups with tin foil on the top.
Make sure to add some water to the cup (but don’ t
cover the entire worm with water).

3.One at a time, place each of the worms in the

middle of the “pie” container facing the sand.
Record what the worm chose, how the worm
chose it (for example, burrowing) and how long it
took for them to choose it.

4. Repeat step 3, but place the worm so that it is
facing the potting soil instead.

5. Repeat step 3, but place the worm so that it is
facing the home soil instead.

Lifespan of Earthworms

Pot# | Soil Type Worm # of Days lived
1 35 out of 35
35 out of 35
13 out of 35
35 out of 35
35 out of 35
35 out of 35
> 19 hours
> 19 hours
> 19 hours
> 19 hours
> 19 hours
> 19 hours
35 out of 35
35 out of 35
35 out of 35
35 out of 35
35 out of 35
35 out of 35
**kTwo baby worms found

1 Sand

2 Sand

3 Potting Soil

4 Potting Soil

5 Home Soil

6 Home Soil

WIN|[HF[WIN|H| W[ WD W|IN || W

..
»»"" Data Tables:
»

Part 1:

Part 2:

Environmental Preferences

Trials Environments
Sand  Potting Soil| Home Soil|No Choice
[Facing Sand|6 out of 9 0 out of 9 | 3 out of 9|0 out of 9
Fq01ng J4outof 9 3outof 9|1 outof 9|1 outof 9
[Potting Soill
Facing L|boutof 9 Ooutof 9|4 outof 9|0 outof 9
Home Soil
Totals
Observed 15 3 8 !
Totals
Expected 9 0 9 0
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»»"" Graphs:
»
Part 1:
Lifespan of Earthworms
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»2) Analysis:
»
Part 1:

In this part of the experiment, it was
showing what affects different environments have
on the life of earthworms. It was found that the
earthworms die almost immediately in potting soil.
All six of the earthworms in the potting soil pots
were found dead less than 19 hours after the
placement. It was also found that the earthworms
(with the exception of one killed by ants) were able
to live for more than 35 days in the sand, along with
the worms' home soil. However, it was observed
that when the worms were removed after 35 days,
the length of the sand earthworms was considerably
less than the ones in the home soil. Several baby
worms that were not originally part of the
experiment were seen in the home soil too. No baby
worms were seen in the sand.

Part 2:

This part of the experiment was
investigating earthworm environmental preferences.
There were significant differences in preferences. It
was expected (if there were no preferences) that

there would be nine selections for each environment.
Instead, the earthworms showed that they preferred
sand 15 times, home soil 8 times, and potting soil
only 3 times. There was also one worm with no
preference. It was observed that when the worms
entered the potting soil, they became slower in
movement, and some lay motionless altogether. It
was thought that one of the worms was dead. It was
also noted that in the potting soil the earthworms
would turn to enter the sand, in the sand the
earthworms would usually move in a straight line to
the edge of the section, and in the home soil the
worms would start burrowing immediately.

.,

» . Conclusion:
N

Part 1:

This experiment was about discovering
the effects of three different living environments
(independent variable) on the lifespan of earthworms
(dependent wvariable). The first hypothesis, that if
earthworms are placed in three different living
environments -their home soil, potting soil, and
sand -then the ones placed in the home soil and
potting soil will live, while the earthworms in the
sand will not have enough nutrients and die, was
proven partly wrong because it was found that after
thirty-five days in a pot, the worms in the sand were
capable of living there. These worms, however, did
not thrive like the ones in the home soil (control).
When dug up, the earthworms in the home soil were
several times bigger than the worms in the sand.
New-born worms were also found in the home soil,
but not in the sand. This showed that the home soil
was a better environment for the earthworms. All of
the worms in the potting soil died within nineteen
hours of being placed in the pots. Potting soil is
clearly not a suitable place for earthworms to live.

There were several setbacks during this
experiment, one of which was an ant infestation, in
which the ants were able to kill an earthworm. The
problem was solved, though, by taking the ants and
the dead worm out of the pot. Another setback was
when after a couple of weeks it was discovered that
the earthworms were unable to make humus and
much of the experiment needed to be changed. In the
future, it would be better to start the experiment
earlier.

Part 2:
This second part experiment was about
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investigating Earthworm Environmental
Preferences. In this experiment, there was a problem
with the potting soil. The worms, once having been
in the soil, looked extremely tired and/or sick. In the
future, the earthworms should be placed facing the
home soil first.

The worms were tested to see if they had
a certain environmental preference by giving them a
choice between three different living environments
(independent). The number of times a worm chose
an area was counted (dependent). The second
hypothesis was partially correct. The results showed
the worms did in fact have a preference and that
they knew what they were doing. Only three worms
out of the entire experiment chose the potting soil
section, which from the first experiment, was shown
to be deadly. In addition, two of these worms started
to go to the sand but became too sick by the potting
soil to move. But, it had been assumed that the home

soil (control) would' ve been chosen more than the
sand. Nevertheless, the worms recognized both the
sand and the home soil as places where the specimen
could live.
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