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The “L” on-board led connected to pin 13 is used for something else too. It is used to
indicate the water level. If the water level above normal ( >610 ), the “L” led would be
turned OFF. If the water level is below critical level { <500 ), the led would be turned

ON. If the water level is in between, the led would be blinking.

The analog values used in this program to determine the water level is from
experiment of the previous section. Do forget to change those values in your program
to fit your configuration.

[ Resources file:  Protect-the-submersible-pump.sb2]

7. A timed watering system

We now know how to operate the most crucial part of a plant watering system, the
water pump. We also learn to protect the pump by adding a water level sensor in the

reservoir. It is time for us to build our first plant watering system.

Volume =m*5°* 10
=786 cm”

The circuit is the same as section 6. The water pump and relay is connected to digital

pin 4. And the water level sensor is connected to analog pin A2.

All rights reserved © Apricot Information Technology Ltd. 2018
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How much water is needed for each watering? How often do we water the plant?
Well, let us run an experiment to find out. We can weight our plant every day to

measure how much water was lost during each day.

We should saturate the soil of our potted plant first. Then we wait one hour for the
excessive water to drain. We can then measure the weight of the whole plant as the

original value. Then we measure the weight again in every 24 hours.

Original 24 hours 48 hours 72 hours 96 hours

Little Plant

412.6g

( 10cm pot )

ow we know that la u ’
signment 1 we k - pump c

conds. So, let us write a prog

repest el i € numberl ) and | read anslog pin (2) SRR = : ital pin GTRER

ot [CEETEN - B
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Actually this is the same program as in section 6, except that we changed the wait
time to 24 hours minus 3 seconds and the watering time to 3 seconds. If you do not
minus the 3 seconds in the 24 hours, the daily schedule would be pushed later and

later every day.

8. Soil Moisture

Soil moisture is the quantity of water contained in the soil. It is expressed as a ratio

and can be given on a volumetric or gravimetric basis.
Vo
Vet

The volumetric water content, 8, is equal to the volume of water ( V,, ) divide by the

0 =

total volume ( V,,.: ) of the wet material.
u ~
The gravimetric water content, u, is equal to the mass of water ( m,, ) divide by the

mass ( m ) of the wet soil.

Water that enters the soil is removed immediately by runoff, drainage, evaporation or

transpiration. So the soil moisture is constantly changing.
A flooded field will drain under the influence of gravity until water’s adhesive and
cohesive forces resist further drainage. It is said to have reached field capacity at this

point.

In transpiration, the evaporation of water through the stomata causes water to be

All rights reserved © Apricot Information Technology Ltd. 2018
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pulled upward through the xylem of the plant. This creates suction at the root to draw
water from the soil. The water that plants may draw from the soil is called the

available water.

Once the available water is used up the remaining moisture is called unavailable
water as the plant cannot produce sufficient suction to draw that water in. This is

known to be the wilting point.

The field capacities, available water capacities and wilting points vary greatly for
different types of soil. Sandy soil retains very little water, while clay holds the

maximum amount.

9. Soil Moisture Sensor Module

Since the direct measurement of free soil-moisturé requires removing, drying, and
weighting of a sample, soil moisture sensors measure the water content indirectly by
some other property of the soil, such as electrical resistance, dielectric constant, or

interaction with neutrons.

The relation between the measured property and soil moisture must be calibrated
and may vary depending on environmental factors such as soil type, temperature, or

electric conductivity.
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Project 2 Assignment 2 Answers

Repeat the process in section 9 on your own soil. Produce a table with sensor readings similar to the one in

section 9.

Suggested Answer:

Items needed:

1.

GO .
—

Any kind of soil, around 1000ml in volume.

2. Asmall flowerpot

3. A measure cup

4,

5. A container to mix the soil

A weight
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